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Operative Oral Surgery 


CLINICAL MANAGEMENT OF DEBATABLE TUMOR 


Report of a Case 


Louis W. Scuuutz, M.D., D.D.S.,* anp SuNpDER J. VaziRANI, D.D.S., F.T.A.A.,** 
Cxuicaao, IL. 


HIS article presents the case of a 20-year-old Negro man who came to the 

Research and Edueational Hospitals Oral Surgery Service with the chief 
complaint of pain in the lower anterior region of the mandible. 

The patient’s dental history dates back over a seven-year period. During 
this interval he has had ‘‘multiple’’ biopsies of a mandibular lesion. The 
diagnoses based on these biopsies, which were purported to be from the same 
region, have varied. They have included osteomyelitis, epidermoid carcinoma, 
cystic ameloblastoma, and epidermoid eyst. 

The clinical course has not been consistent with that usually seen in 
epidermoid carcinoma, and management has been conservative. The ease is 
presented beeause of the problems of diagnosis and clinical management. 


Case Report 


Chief Complaint.—H. T., a 20-year-old Negro man, came to the clinic in July, 1951, 
hecause of pain in the lower anterior region of the mandible. This pain had been present 
for approximately thirteen months. 

Onset and Course.—In January, 1950, the patient first noticed pain in the lower right 
jaw and thought that he had a toothache. He visited a local dentist, who extracted several 
carious teeth. The sockets healed without complication. Two months later the patient 
again had pain at the extraction site in the lower right canine and premolar areas. Sub- 
sequently, the pain spread posteriorly on the right side and also included the left anterior 
aspect of the mandible. At this time the patient also noticed an enlargement of the 
anterior part of the lower jaw. He again sought the care of his dentist, who referred him 
to the Oral Surgery Service of the Research and Educational Hospitals for evaluation and 
treatment of the painful swelling in the anterior aspect of the mandible. 

Personal and family histories were essentially negative. 


Examination.—Locally, the clinical findings included a large swelling, measuring ap- 
proximately 2.5 em. at its greatest diameter, involving the anterior aspect of the mandible 

From the Department of Surgery, Division of Oral Surgery, University of Illinois Col- 
lege of Medicine, and Research and Educational Hospitals. 

Presented before the Oral and Maxillofacial Surgery Seminar on Nov. 14, 1956, 

*Clinical Associate Professor of Oral Surgery. 

**Chief Resident in Oral Surgery. 





SCHULTZ AND VAZIRANI O. S., O. M., & O. P. 
January, 1958 





from the right premolar to the left canine area. The swelling was hard and slightly tender. 
The mucosa over the area was inflamed. There was an opening of a sinus tract in the 
right canine and premolar regions, from which a purulent discharge could be expressed. 
A similar sinus opening was present in the left canine region. No cervical nodes were 
palpable. 

General examination revealed a well-developed, well-nourished, slim Negro man who 
appeared to be in excellent health. The systemic physical examination was within normal 
limits. 

Laboratory findings were as follows: Hemoglobin, 13.5 Gm., white blood count, 10,000; 
urinalysis and serology, negative. Bacteriology culture revealed Gram-negative strepto- 
cocci, no actinomycosis, and no acid-fast bacilli. In the serum studies, alkaline phosphatase, 
calcium, and inorganic phosphorus findings were normal. 

Intraoral roentgenograms of the mandible revealed multilocular radiolucent lesions 
in the region of the symphysis. There was some roughening of the alveolar ridge, as well 
as irregularity of the bony cortex. A few residual roots were seen in the left lower pre- 
molar region, but there was no evidence of periapical pathology. Occlusal views of the 
mandible showed an expansion of the cortex in the lingual region of the right side, anteri- 
orly. On the buccal aspect of the mandible a unilocular radiolucency, measuring about 0.5 
em, in diameter, was noted. Oblique views of the mandible revealed a multiloculated 
radioluceney in the symphysis and right premolar regions. Chest and skeletal films re- 
vealed no evidence of systemic or metastatic disease (Figs. 1 and 2). 

Treatment and Course.—A diagnosis of osteomyelitis of the mandible was made on 
the basis of the clinical and roentgenographic findings. On July 18, 1951, a biopsy of the 
lesion was performed. The diagnosis reported was soft-tissue epidermoid carcinoma, rela- 
tively differentiated. 

On July 28, 1951, multiple biopsies were repeated and specimens were taken from 
several areas. Three specimens were diagnosed as tissue exhibiting chronic and inflamma- 
tory changes. The fourth biopsy specimen was diagnosed as “cyst of mandibular origin.” 

The patient underwent surgery on Sept. 10, 1951. The lesion was visualized through 
an intraoral incision. It revealed multilocular cavities containing caseous material and 
what appeared to be granulation tissue. The pathologic tissue was excised and the involved 
region of the mandible was saucerized. Postoperatively, the patient was treated with peni- 
cillin and healing progressed without difficulty. The diagnosis reported by the General 
Pathology Department was marked fibrosis and chronic inflammation of tissue from mandi- 
ble, nonspecific.” 

During the subsequent four months there was continued enlargement of the mandible 
in the previously involved area, and roentgenograms revealed the presence of multilocular 
radiolucent lesions, The patient was readmitted to the hospital on Jan. 3, 1952, and the 
area was again explored through an intraoral approach. The material removed was de- 
scribed as a “jelly-like cystic material.” Surgical specimens were submitted for histologic 
examination and the diagnosis was reported by the General Pathology Department as 
“epidermoid carcinoma involving the mandible.” The patient was followed regularly in 
the outpatient clinic. On July 17, 1952, seven months following the last operation, ex- 
amination revealed recurrent swelling on the right side of the mandible. Roentgenograms 
showed roughening of the cortex and sclerosis of the medullary portion of bone near the 
symphysis on the right side. The patient was again admitted to the hospital and the lesion 
was operated on again through an intraoral approach. Histologic diagnosis was “epider- 
moid cyst of the mandible with granulations, inflammation, and fibrosis.” 

On June 16, 1954, swelling was again noted in the right mandible. Local intraoral 
excision was performed and the tissue specimen was diagnosed by the General Pathology 
Department as consistent with epidermoid cyst of the mandible. The Oral Pathology 
Department diagnosed the lesion as cystic ameloblastoma. 

On July 17, 1956, the patient presented with extraoral swelling in the right submental 
region (Fig. 3). The area was nontender, somewhat rubbery in consistency, and appeared 














Volume II CLINICAL MANAGEMENT 


Number | 


Preoperative roentgenogram of the 


Fig. 2.—Occlusal of the 


roentgenogram 
expanded buccal and 





of osteolytic bone lesion 


right side 
lingual cortices of the jaw 


OF 


right side 
(January, 1950). 


of the 


DEBATABLE 


of the 


mandible 


TUMOR 








mandible illustrating 
(January, 


revealing 


1950). 








4 SCHULTZ AND VAZIRANT O. S., O. M., & O. P. 
January, 1958 


to be attached to the lingual aspect of the mandible. The oral mucosa and skin in this 
area were normal. The mass measured approximately 2 by 2 cm. Radiograms revealed a 
multilocular radiolucent lesion in the right side of the mandible (Fig. 4). Neck examina- 
tion was essentially normal, with no evidence of metastasis. 

On Sept. 14, 1956, the patient was admitted for surgical excision of the mass. At the 
time the lesion had increased in size to approximately twice the dimensions noted at the 
previous examination. The lesion was exposed by an extraoral incision, the mass was 
excised, and the involved portion of the mandible was saucerized. On cut section, the 
mass appeared to be cystic and contained a thick, yellowish, caseous material. The wound 
appeared to be healing by first intention. 





Fig. 3.—Clinical appearance of the extraoral swelling when seen on July 17, 1956. 


Pathology Report.—The specimen, which was submitted in formalin, consisted of a 
number of fragments of soft tissue and bone. The largest measured 4 by 2.5 by 1 em. In 
one area, a small, cystic cavity adjacent to bone could be seen which appeared to have a 
somewhat papillary lining. Representative sections were taken. 

Microscopic description by Oral Pathology Department (Figs. 6 and 7): The soft-tissue 
section consisted of muscle fragments, adipose tissue, and multiple proliferating cysts. 

The cystic cavities were lined by a stratified epithelium; they were irregular in out- 
line, and did not appear to invade the muscle fibers. The epithelium was atrophic in 
some areas. However, the extension of thin, epithelial ridges to varying depths was ob- 
served. The cells of the basal layer were quite prominent and in most areas lay parallel 
to each other, they were either high columnar or low cuboidal cells. The surface cells 
showed varying degrees of keratinization; horn pearls of various sizes were present. 

Red blood cells, plasma cells, and polymorphonuclear neutrophils were present through- 
out the edematous connective tissue. Perivascular lymphocytic cuffing was noted in the 
adipose tissue. 

Deealcified sections revealed fragments of mature laminated bone. The lacunae were 
filled by fibrous marrow. Some of the marrow spaces were partially filled by strands or 
nests of epithelium. Horn pearls were observed in one of these. Soft tissue of the tumor 
was included in the section. Diagnosis: Cystic ameloblastoma extending into the bone 


marrow spaces of the mandible. 
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Microscopic description by General Pathology Department (Figs. 6 and 7): Sections 
revealed fragments of muscle and subcutaneous tissue. In addition, there was a small area 
n the dermis composed of many keratin-filled, cystic structures lined by stratified squamous 
epithelium. No ameloblastoma features were seen in the soft tissues, Multiple sections 
from the resected portion of the mandible disclosed that the cyst-like structures previously 


Fig. 4. 





Fig. 5. 


Fig. 4.—Preoperative occlusal view revealing multilocular radiolucent lesions involving 
the lingual region of the symphysis of the mandible (July 17, 1956). 
‘ Fig. 5.—Follow-up view of the mandible showing no evidence of recurrence as of Novem- 
er, 1957. 


lescribed eroded the bone and extended into the marrow spaces. The stratified squamous 
epithelium lining the eySts was somewhat hyperplastic and hyperkeratotic, but otherwise 
normal except in a few areas where some basal-cell activity was noted. No atypical fea- 
tures were seen anywhere. Diagnosis: Epidermold carcinoma of region of jaw involving 


mandible, 
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Fig. 7. 


Figs. 6 and 7.—Microscopic photographs of the excised tumor (September, 1956). 
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The case has been reviewed very carefully by the two pathology departments men- 
tioned and there is a difference of opinion. The patient has been observed up to the pres- 
ent time, and there has been no evidence of further disease (Fig. 5). 


Summary 


A ease in which a most unusual sequence of events occurred over a seven- 
vear period has been reported. The diagnoses have included osteomyelitis, 
epidermoid carcinoma, cystic ameloblastoma, and epidermoid cyst. Up to the 
present date (November, 1957), the patient is free of disease and is under ob- 


servation. 





INFANTILE CORTICAL HYPEROSTOSIS 


Henry C. THompson, LIEUTENANT COLONEL, DC, USA,* AND 
Jutius A. Tasris, Captain, MC, USA** 


NFANTILE cortical hyperostosis is an obscure, self-limited bone disease of 
infants. Oral manifestations are among the most frequent findings. Although 
more than eighty cases of infantile cortical hyperostosis have been reported in 
the pediatric and radiologic literature, no cases have been reported in the dental 


literature. 

In 1930 Roske' described the oceurrence of widespread deposits of sub- 
periosteal bone in the mandible and long bones of the extremities of a male 
infant. In 1939 Caffey? and in 1945 Caffey and Silverman* reported the oceur- 
rence of multiple cortical hyperostoses scattered in the mandible, tubular bones 
of the extremities, ribs, and clavicles of young infants. At the same time Smyth 
and associates‘ reported similar findings in seven infants in an article entitled 
‘*Periosteal Reaction, Fever, Irritability in Young Infants; A New Syndrome?”’’ 
Since these original papers, numerous cases have been reported establishing this 
complex as a definite syndrome (Caffey’s syndrome or disease). 

The following case illustrates the soft tissue and mandibular involvement 
of this disease. It is of unusual interest inasmuch as the mandible was the only 


bone involved. 
Case Report 


The patient, a 5-month-old female infant, was brought to the pediatric clinic on Sept. 
15, 1955, for treatment of a ‘‘cold’’ and swelling of her cheeks. 

Past History.—This infant was the result of a completely uneventful full-term preg- 
She had done well on an evaporated milk—Karo formula and 


naney, labor, and delivery. 
Cereal was started when she 


a routine vitamin preparation containing vitamins A, C, and D. 
was 3 weeks old, and was followed shortly by fruits and vegetables. 

History of Present Illness.—According to the mother, the infant had an upper 
respiratory infection when she was 2 months of age and concomitantly developed swelling 
of the right side of the face which disappeared in a few days. When she was 4 months old, 
she again had an upper respiratory infection accompanied by swelling of the right side of the 
face and, within a few days, swelling of the left side. The mother stated that the child 
was quite irritable and slept poorly. Two weeks after the onset of facial swelling, the 
child was brought to the pediatric clinic for treatment. 

Physical Examination.—Examination revealed a well-developed, well-nourished, 5- 
month-old child who appeared pale and unusually irritable. A tender, firm, slightly dis- 
colored swelling of both cheeks was found over the mandible (Fig. 1). The remainder of 
the physical examination revealed no abnormalities. 


*Chief, Oral Surgery Section, United States Army Hospital, Fort Carson, Colorado. 
**Chief, Pediatrics Section, United States Army Hospital, Fort Carson, Colorado. 
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Laboratory Data.—Examination of the blood revealed 10.1 Gm. per cent hemoglobin, 
a hematocrit of 30 per cent, a white blood cell count of 20,250 per cubic millimeter with a 
differential count of 29 per cent neutrophils, 63 per cent lymphocytes, 4 per cent monocytes, 
3 per cent eosinophils, and 1 per cent bands. Blood chemistry studies revealed 9.2 mg. 
per cent of calcium, 6.8 mg. per cent phosphorus, alkaline phosphatase 5 Bodansky units, 


erythrocyte sedimentation rate of 29 mm. per hour, and a C-reactive protein of 3 plus. 


Course and Treatment.—Infantile cortical hyperostosis was suspected, which prompted 
a complete skeletal survey. The roentgenograms of the mandible revealed bilateral cortical 
thickening with lamination of the body of the mandible (Figs. 2 and 3). The mandible 
measured about J.4 em. in width, three times the normal width of the mandible in a child 
this age. There were no areas of destruction. These findings were reported as consistent 
with the diagnosis of infantile cortical hyperostosis. The complete skeletal survey failed to 


reveal any other bone abnormalities. 


Clinical appearance of patient at 5 months of age, illustrating soft-tissue swelling 
of cheeks. 


After the laboratory studies and skeletal survey were completed, 5 mg. of cortisone was 
administered three times a day. In one week the swelling of the cheeks was unchanged; 
however, the disposition of the child had altered radically. Her irritability was gone, and 
she had developed better eating and sleeping habits. Numerous attempts to reduce the 
dosage of cortisone were unsuccessful, such attempts being followed by immediate reappear- 
ance of irritability and low-grade fever. 

Roentgenograms of the mandible taken three months after the onset of the disease 
showed a decrease in lamination. A complete skeletal survey again revealed no other bone 
involvement. 

Roentgenograms taken at 1 year of age, seven months after onset, showed complete 
healing of the mandible’ (Fig. 4). At this time, cortisone was discontinued without recur- 
rence of symptoms. The child was last seen at 16 months of age, at which time her growth 
and development were normal, and there were no residuals of the disease or evidence of ill 


effects from the prolonged steroid therapy. 
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Fig. 3. 


Figs. 2 and 3.—Roentgenograms of right and left mandible, taken at 5 months of age, 
revealed lamination and thickening of cortex. 
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Discussion 


Infantile cortical hyperostosis is an obseure, self-limited bone disease of 
infants characterized by sudden soft-tissue swelling, hyperirritability, fever, 
leukocytosis, and anemia, followed by roentgenographie evidence of periosteal 
new bone formation. Swelling of the cheeks, followed by mandibular cortical 
thickening, is among the most frequent features. 

Although the onset of symptoms occurs between the third and sixth months 
of life, characteristie roentgenographie findings in utero have been described.* © 
In two to five weeks there is roentgenographie evidence of cortical thickening 
of the underlying bone. This cortical thickening becomes laminated during the 
healing stages, but it disappears in three to twelve months after onset. Re- 


missions are frequent. 


Roentgenogram taken seven months after onset reveals absence of lamination of 
cortical bone of mandible with complete healing. 

The characteristic soft-tissue swelling and cortical thickening of the man- 
dible has occurred in 77 per cent of the cases reported in the literature.’ Several 
bones are usually involved at the same time, ineluding the mandible, the tubular 
bones, scapula, parietal, and frontal bones. There are no reported cases with 
phalangeal or vertebral involvement. 

The most constant laboratory findings are increased sedimentation rate of 
erythrocytes, moderate anemia, and increased alkaline phosphatase blood level, 
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Cultures of blood and biopsy material, urinalysis, and determinations of blood 
ascorbie acid, ealeium, and phosphorus are usually within normal limits. 
Histologic examination of the involved tissues reveals focal areas of soft- 
tissue cellulitis adjacent to the cortex of bone with a very intense periosteal 
proliferation associated with a rather striking telangiectatic vascular component. 
In a few instances an inflammatory reaction has been observed in the under- 
lying soft tissues without inflammation in the periosteal reaction or within the 


medullary eavity.® 

Although deseribed over ten years ago, the etiology of infantile cortical 
hyperostosis remains obscure. Originally it was thought to be an infectious 
process,®"'! but many now feel that both the bone and soft-tissue changes are 
compatible with an inadequate blood supply resulting in an embryonal osteo- 
dysgenesis.* 121° The exact mechanism for the diminution of blood supply 
remains unexplained. 

The prognosis is generally good so far as recovery from the disease itself 
is concerned; however, Caffey and others*® '*-'* eall attention to an oceasional 
chronie type of infantile cortical hyperostosis in which crippling residuals occur. 

Several affected infants have been found dead in bed.” ****_ It is econeeiv- 
able that a superimposed bacterial or viral infection might have proved too 
overwhelming, with resultant adrenocortical insufficiency. 

Attempts to treat this disease with large amounts of vitamins, antibioties, 
sulfonamides, and antihistamines have resulted in failure. In 1952 Bush and 
Merrill’® reported the use of corticotropin with rapid subsidence of fever and 
irritability. This observation has been confirmed by others.®?° Although 
steroid therapy appears to have no direct ameliorative effect on the basic pathol- 
ogy, it does allow these children to grow and develop as normal children until 
the pathologie defect corrects itself. 


Summary 


Swelling of the face and mandibular bone changes are of concern to the 
dental profession. These changes are the most frequent findings in infantile 
cortical hyperostosis. Although there are more than eighty cases reported in 
the pediatrie and radiologic literature, there are no known previous reports in 
the dental literature. 

A ease of infantile cortical hyperostosis is reported. The case is of unusual 
interest inasmuch as the mandible was the only bone involved. <A brief review 
and diseussion of the literature is presented. 
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ACTINOMYCOSIS OF THE MANDIBLE 


NicHo.Las C. CHouKas, D.D.S., Cuicaco, Iu. 


oe is an infection that is encountered infrequently in the 
mandible, although the number of reported cases indicates that the pos- 
sibility of the presence of actinomycosis must always be considered in any 
infection of the jaws. It is necessary, therefore, to include actinomycosis in 
the differential diagnosis. One should be aequainted with the clinical and 
pathologie picture in order to recognize and treat actinomycosis rationally and 


effectively. 

The genus Actinomyces is the most important member of the family 
Actinomyeetaceae. These are mainly soil types of organisms which have an 
important function in agriculture. The great majority of actinomycetes are 
aerobic, but the pathogenic forms are anaerobic and have to be cultivated 
under reduced oxygen tension. Bollinger’ discovered the most important type 
of actinomyees while studying lesions of cattle suffering from actinomycosis. 
The term ‘‘actinomycosis’’ refers to an infection with an actinomyeete, al- 
though it usually is thought of in connection with Actinomyces bovis or Ac- 
tinomyces israeli. The actinomyees discovered by Bollinger and Harz? has 
been definitely established as the same organism isolated by Wolf and Israel, 
which is sometimes called Actinomyces israeli. In the opinion of some workers, 
there are two distinct types of actinomyces: Actinomyces israeli which is thought 
to be responsible for human actinomycosis, and Actinomyces bovis, the usual cause 
of actinomycosis in cattle. Because of the lack of general agreement, the two 
actinomyees will be considered as one species, namely, Actinomyces bovis. 

The actinomyees are typically filamentous, branched forms, which are 
closely related to the fungi. They are very pleomorphic, and cultures reveal 
all sorts of shapes and sizes. Actinomyces bovis, which is anaerobic, produces 
‘“‘lumpy jaw,’’ or actinomycosis, in cattle. The term ‘‘lumpy jaw’’ is derived 
from the fact that the destruction of the interior of the bone is compensated 
by the addition of bone on its surface, which at times causes monstrous swell- 
ing of the jawbones.°® 

Actinomyces bovis grows in a typical raylike arrangement, which appears 
clinically as a small yellowish granule. The presence of the sulfur granules 
is a definite diagnostic criterion for establishing a diagnosis of actinomycosis. 
Initial failure to locate sulfur granules should not discourage one from con- 
tinuing the examination for actinomycosis. Repeated examination may be in 
order, and a culture for the fungus may be necessary. 

From the Department of Oral Surgery of the School of Dentistry, Loyola University. 
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Infection of the cervicofacial area by Actinomyces bovis may take place 
via the pulp chamber of a carious tooth, a recent extraction site,® or a 
cut or abrasion of the mucous membrane. The development may be slow 
and there may be a long period of incubation. The submandibular area is a 
favorite site of invasion. The surrounding areas are involved by direct ex- 
tension along the cervical facial planes. The area of involvement is characterized 
by a hard, boardlike swelling with little or no fluctuation. The body temperature 
remains normal or lew, and the patient’s general health is not affected to any 
great extent.’ »The muscles of mastication are invariably involved, and this 
gives rise to trismus. Extension of the infection may cause respiratory embar- 
rassment. Acute pain is uncommon, and the swelling eventually breaks down 
to discharge a yellowish fluid which contains the sulfur granules. 

In advanced eases fistulas form in the areas of lumpy swellings. From 
these fistulas there is a typical yellowish discharge containing the characteris- 
tic sulfur granules. The skin overlying the area involved will also assume a 
characteristic purple or bluish red color. 

The treatment of actinomycosis is still indefinite ; however, adequate surgi- 
eal drainage is always indicated. Before the introduction of the sulfa drugs 
and antibiotics, potassium iodide was the popular drug for the treatment of 
actinomycosis. Clinicians today use the sulfonamides and various other anti- 
bioties, with varying results. Penicillin therapy combined with accepted surgi- 
cal procedures appears to be the treatment of choice in all cases of actinomyco- 
sis.® 

Dobson and Cutting,* in an analysis of sixteen cases of actinomycosis, 
found that both the sulfonamides and penicillin are highly effective drugs in 
treating actinomycosis. 


Case Report 


Chief Complaint.—Pain in the jaw. 

Onset and Course.—The patient, a white woman, had a lower left third molar ex- 
tracted by a dentist. She developed considerable postoperative swelling and pain. When 
she returned to the dentist, she was assured that all was well and that the pain and swell- 
ing would disappear in due time. The pain and swelling persisted, however, and the pa- 
tient began to experience difficulty in opening and closing her mouth. Becoming alarmed, 
she sought the advice of another dentist who took a roentgenogram of the area and dis- 
covered a retained root tip. She was then referred to me for consultation and treatment. 
She was seen in our office three weeks after the attempted extraction. 

Another roentgenogram was taken of the area involved and the described root tip 
was noted (Fig. 1). The patient was now in excruciating pain and the swelling was 
spreading into the cervical areas. It was thought advisable to place her in a hospital for 
further evaluation and therapy. She was admitted to the hospital and placed on 600,000 
units of Abbocillin daily and 50 mg. Demerol as needed for pain. 

Past history and systemic review were noncontributory. 

Physical Examination Examination revealed a well-developed, well-nourished, white 
woman who was unable to open her mouth more than 2 mm. and who complained of intense 
pain in her jaw. Over the body of the left mandible and the submaxillary region, there 
vas a firm swelling which was not fluctuant and which had a boardlike consistency. The 
swelling extended into the submental and sublingual regions, and there appeared to be an 
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early invasion of the left supraclavicular area of the neck. The patient was afebrile and 
had difficulty in swallowing and talking. The remaining physical examination was essen- 
tially negative. 
Roentgenographic Examination.—An unextracted fragment of the root of the lower 
left molar remained in the socket of the recently extracted tooth. There was probably a 
tiny sequestrum involving the alveolar margin of the socket. Otherwise, the mandible 
showed nothing of significance. 


Fig. 1.—Preoperative radiograph of retained root tip in mandible. 
Laboratory Data.—Laboratory findings included: hematocrit—40 per cent; red blood 
cells—4,290,000; white blood cells—13,700; hemoglobin—13 grams; platelets—adequate ; 
chest x-ray—negative; urine—yellow, containing 3 to 8 white blood cells and a moderate 


number of epithelial cells, and specifie gravity—1.005, few bacteria, character—hazy. 


Impression.—The impression, after evaluation of all the clinical and laboratory data, 
was that there was some sort of infection of the mandible. The fact that the patient was 
afebrile was puzzling. If she had osteomyelitis, as was suspected, she should have had an 
elevated temperature and a more marked increase in her white blood cell count. 

Treatment.—The patient was placed on continued antibiotic therapy and scheduled 


for surgery on the morning of Aug. 14, 1956. 
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Operation.—Under general endotracheal anesthesia, the mouth was opened to a slight 
degree. With retraction, the extraction site could be approached. An incision was made, 


mucoperiosteal flap was retracted, and considerable amounts of granulative tissues and 
The root fragment was also located and removed. The 


fragments of bone were removed. 
area was packed with iodoform gauze and one silk suture was placed through the flap, 


suturing it to its original position. 

Through a submandibular approach, a second incision, overlying the swelling, was 
made. By means of sharp and dull dissection, a cavity containing pus was entered on the 
medial aspects of the body of the left mandible. Several cubic centimeters of creamy pus 
The pus was placed in a sterile tube for laboratory analysis. The 


was found to escape. 
The skin was closed with 0000 black 


area was cleaned out and a rubber drain was inserted. 
silk, and a pressure dressing was applied over the area (Fig. 2). 


Fig. 2.—Postoperative photograph showing drain in place and area of incision. 
Pathologic Report.— 

Culture report from surgery specimen (Aug. 14, 1956): Examination of the specimen 
The specimen was loaded with white blood cells 


revealed pus from the neck; green stain. 
Many of the histiocytes had inclusion of 


and histiocytes in varied stages of degeneration. 
phagocytized gram-positive organisms that showed a filamentary and branching form. 
Some branching forms were extracellular. Other organisms present were secondary invaders 
and were true bacteria. Friedlander’s pseudomonas and a gram-negative micrococcus could 
be identified. The pathologist’s impression of the branching forms was that it was quite 
probably actinomycosis. 

Culture report from surgical drain (Aug. 18, 1956): Direct culture of pus salvaged 
from the surgical dressing and cultivated anaerobically on a microscopic slide revealed, in 
seventy-two hours, many sulfur granules or ray fungi of microscopic size. These findings, 
together with the fact that the organism was an anaerobe and that its colonies on solid 
media were smooth, uniform, and soft, establish its specific identity as Actinomyces bovis. 

Course.—The patient was discharged from the hospital within the week, and was seen 
in our office twice a week for dressing changes and observation. Repeated cultures were 


taken of the material draining from the incision. 
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All drainage ceased on October 22, sixty-eight days after surgery, and the subsequent 
culture reports were negative for actinomycosis. The patient had been kept on a minimum 
of 300,000 therapeutic units of penicillin daily for the entire period of treatment. 


The area of incision healed satisfactorily and all the swelling resolved. The patient 


has remained asymptomatic to date. 


Discussion 

The chief interest in the foregoing case lies in the fact that the clinical 
picture resembled a nonspecific osteomyelitis which proved to be actinomycosis. 
All the symptoms and laboratory examination, with the exception of the pa- 
tient’s afebrile condition and only a slight inerease in the W.B.C. count, indi- 
cated a nonspecific osteomyelitis of the mandible. The presence of the root 
tip and the sudden onset of pain and swelling also fitted into the picture of 
nonspecific osteomyelitis of the mandible. 

Although Actinomyces bovis is considered to be present naturally in the oral 
cavity of many persons, it is not always pathogenic to the host. It seems that 
Actinomyces bovis, which is transplanted from one patient to another, might 
be more pathogenic. It is not unreasonable to assume that improperly steril- 
ized instruments in the dental office might serve to transfer the organism to a 
second patient. The extraction site could very well be an easy avenue of entry 
for the invading organism. We can only speculate on the etiology of the 
origin of the actinomycosis infection. 

The clinician has a responsibility to his patient to use all the diagnostie 
tools at his command in making a differential diagnosis in order to establish 
rational and effective treatment. 

Summary 

1, Actinomycosis of the mandible can be easily misdiagnosed in its acute 
or early stage. 

2. Improperly sterilized dental instruments may be the source of cross- 
contamination in actinomycosis. 

3. Actinomycosis is not restricted to rural folk or to those who have a 
history of chewing grass or straw. 

4. The diagnostician should avail himself of the full use ‘of all the culture 
and sensitivity tests in order to confirm an early diagnosis and thereby im- 
prove the prognosis of the ease. 

5. Actinomycosis should always be considered in a differential diagnosis 
of all infections of the cervicofacial area. 


). Adequate therapy for cervicofacial actinomyeosis involves prompt and 
adequate incision and drainage and penicillin in sufficient doses. 
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TISSUE REACTION IN SURGICAL DEFECTS OF THE PALATE 
IN MACACA RHESUS 


JosEPH P. WEINMANN, M.D., BERNARD G. SaRNAT, M.D.,* AND 
Harry Sicuer, M.D., D.Sc., Cuicaao, In. 


Introduction and Purpose 


HE purpose of this study was to determine the histologic reaction of the 
tissues of the hard palate to surgically produced clefts. In addition, this 
material was compared and contrasted with that of a congenital cleft palate 
in a newborn human being. 
Material and Method 

This study is based on the gross and histologic investigation of the palates 
of two Macaca rhesus monkeys in which surgical clefts had been produced and 
a newborn human child affected with congenital cleft palate. The age of the 
monkeys at the beginning of the experiment was estimated, according to the 
primary dentition, to be approximately 8 months. 

Unilateral palatine clefts were produced by resection of the left half of 
the hard palate with the covering soft tissue. The procedure permitted a 
comparison of the operated side with the unoperated side. 

The first incision through the mucoperiosteum followed the posterior bor- 
der of the hard palate on the left side. Two converging incisions were carried 
forward, one along the lingual border of the alveolar process and the other 
close to the midline on the right side. The mucoperiosteum was elevated from 
the posterior incision and the descending palatine artery was isolated, ligated, 
cut, and permitted to retract. Then the entire cirumscribed soft-tissue flap 
was removed. 

After the palatine aponeurosis was dissected from the posterior border 
of the hard palate, the exposed part of the bony palate was resected with a 
tapered fissure burr and removed with the nasal mucoperiosteum. Thus, a 
wide communication was established between the oral and nasal cavities. The 
removed bone included the midpalatine suture and the major palatine foramen. 
Care was taken not to disturb the alveolar process and the teeth. Bleeding was 
controlled, but no dressing was applied. The animals were allowed to survive 


twenty-eight and thirty-four months, respectively. 


From the Division of Oral Pathology and the Department of Oral and Maxillofacial 
Surgery, University of Illinois College of Dentistry, and the Department of Anatomy, Loyola 
University School of Dentistry. 

This investigation was supported in part by a research grant from The National Insti- 
tutes of Health, United States Public Health Service. 

*Resigned Jan. 1, 1956. Present address: 435 N. Roxbury Dr., Beverly Hills, California. 
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After the animals were sacrificed, the heads were fixed immediately in a 
10 per cent solution of formalin. After removal of the mandible and tongue, 
photographs were taken of the oral roof. Next the soft tissues covering the 
oral surface of the hard palate were carefully removed for microscopic ex- 
amination. 

Findings 

Monkey 14.—The gross examination of the palate twenty-eight months 
after operation, revealed a considerable proliferation of bone and soft tissue 
along both edges of the surgical cleft, which was reduced to a narrow and 
short slit at the level of the second deciduous molar (Fig. 1). The oral surface 
of the proliferated soft tissue was smooth in contrast to the prominent palatine 
rugae of the unoperated side. Anterior and posterior to this slit, the regener- 
ating tissue of the operated side overlapped the proliferating tissues of the 
unoperated side on their oral surface. No sign of asymmetry of the upper 
face could be detected beyond a slight malposition of the left central perma- 
nent incisor, which was, however, caused by congenital absence of the left 
lateral permanent incisor. 

Microscopie examination of the tissue revealed that on the unoperated 
side the mucous membrane and the submucosa were normal in a wide lateral 
area. The edge of the cleft, however, was formed by dense connective tissue, 
which showed some subepithelial lymphoeytie infiltration. While along the 
oral surface there was a cornified stratified squamous epithelium, the edge of 
the cleft was covered by pseudostratified columnar epithelium with many 
voblet cells. 

On the operated side, lamina propria of mucosa and the submucosa were 
replaced by dense collagenous sear tissue. As on the right side, the oral sur- 
face was covered by stratified squamous epithelium, and the edge of the cleft 
was covered by pseudostratified columnar epithelium, beneath which a lym- 
phocytie infiltration could be observed. Some bone trabeculae that were re- 
moved with the soft tissues were covered by osteoid seams, a sign of active 
hone formation. 


Monkey 15.—In this animal, although it survived for six months longer 
than Monkey 14 (thirty-four as compared to twenty-eight months), much less 
proliferation at the edges of the surgical cleft was evident (Fig. 2). The cleft was 
now an oval opening reaching through the entire length of the hard palate. 

Microscopically, the findings in this animal were in principle the same as 
those in Monkey 14. The differences concerned, first, a greater extent of the 
inflammatory reaction and, second, the regeneration of palatine glands from 
duetal elements. Interestingly, such budding ducts were found on both the 
operated and the unoperated sides. Another finding may be worth mention- 
ing, namely, the presence of many folds in the regenerated parts of the mucous 
membrane that bound rather deep clefts. The epithelium in these clefts was 
a Stratified columnar epithelium containing at the surface many goblet cells. 
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Fig. 3.—A, Frontal section through the upper jaw of a newborn human being with bilat- 
eral congenital cleft palate. Note the lack of any tissue proliferation at the edges of the rudi- 
mentary palatine shelves. (Magnification, x3; reduced %.) B, Higher magnification of the 
edge in the palatine shelf (X in Fig. 3, A). Note the abrupt transition of the oral stratified 
squamous epithelium into the nasal pseudostratified ciliated columnar epithelium at the arrow. 
(Magnification, x80; reduced \.) 
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Discussion 


Gross and histologic observations of the spontaneous tissue reactions to 
xperimental palatine clefts creating a wide communication between the oral 
and nasal eavities have not been reported, to the best of our knowledge. 
Harvold' studied the behavior of surgical clefts of the palate under the influ- 
ence of expansion and compression in two monkeys. 

A total surgical cleft shows a marked tendency for healing by prolifera- 
tion of the tissues at ‘the edges of the cleft. This proliferation of tissues may 
lead almost to a functional closure between the oral and nasal cavities by an 
overlapping of the two shelves that grow from the sites of excision. It must 
be emphasized that even in areas where the two soft-tissue shelves touched 
no fusion (that is, no anatomic closure of the defect) occurred in these animals. 

The regenerated tissue shelf consists of a core of dense collagenous sear 
tissue covered on the oral surface by a stratified squamous epithelium and on 
the nasal surface by pseudostratified columnar epithelium. This finding 
duplicates the relations in a case of congenital cleft palate (Fig. 3). 

There are signs of formation of new bone and progressive growth of the 
newly formed trabeeulae. This formation of bone, however, should not be classi- 
fied as growth of the maxilla or the palatine bone, but rather as growth of bone 
tissue within young proliferating connective tissue. 

The difference, biologically speaking, between a congenital and a surgical 
cleft is the static behavior of the former, while the unprotected edges of the 


wound in the latter cause a proliferative reaction of the injured tissues. It 
may be permissible to consider that even in the congenital cleft the static rela- 
tions could be changed into dynamic tissue behavior by surgical interference 
at the edges of the cleft. 


Summary 
The present study is based on the gross and microscopic examination of 
the palates of two growing monkeys in which a unilateral cleft was produced 
surgically. 
There is marked proliferative activity at the edges of the surgical cleft, 
leading in some areas to a functional closure. 
Grateful acknowledgment is made to Mr. William M. Winn, biologie photographer, for 
his help in preparation of microphotographs. 
Reference 
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CORRECTION OF MALREDUCED FRACTURES OF MANDIBLE 
AT ANGLES 


Report of a Case 
WixLuiAM B. IrBy, COLONEL, DC, USA 


ROBLEMS occur in the management of bilateral displaced fractures at the 
angles of the mandible which are different from those occurring on one 


side only. The mistakes made in the original attempt to reduce and immobilize 


the fractures in the case presented here are of special interest because they 
illustrate three errors frequently encountered when open reductions are per- 
formed, namely: (1) failure to occlude and fix the teeth of the two arches in 
their normal relationship before the edentulous posterior fragments are po- 
sitioned and secured to the anterior fragments or bodies of the mandible, (2) 
failure to place the incision in the shadow below the angle of the mandible, 
and (3) the use of only one transosseous wire in an attempt to immobilize a 


fracture. 


Case Report 


The patient was admitted on November 23 for the treatment of malpositioned frac- 
tures of the mandible with a resulting severe malocclusion. ‘The history was as follows: 

“Patient was admitted to a different hospital on September 27 with a bilateral, com- 
pound, comminuted fracture of the mandible at each angle (Fig. 1). The right lower third 
molar tooth was loose and in the line of fracture. There were also fractures of the zy- 
goma, maxillae, and skull. 

“Under endotracheal anesthesia, on September 29, wires were placed on the teeth 
and the right lower third molar tooth was extracted. An open reduction was performed 
No great difficulty was experienced in reducing the fractures, although 
Elastics were placed the day following the operation. 

“There were no complications during his recovery and convalescent period. Inter- 
maxillary elastics were removed on October 30. The following day the patient presented 
The elastics were immediately replaced and the occlusion 
The elastics were removed two weeks later 


on each fracture. 
there was moderate comminution, 


an open-bite with protrusion. 
returned to the supposedly correct position. 
with the same results. 

“Callus formation appeared to be good and the position of the fragments seemed 
satisfactory. 

“One elastic was placed on each side with traction in such a direction as to pull the 
mandible into occlusion and yet let the patient open and close his mouth. This was done 
on November 18. No improvement was noted and the decision was made to transfer the 
patient.” 

Examination.— X-ray examination revealed bilateral fractures of the angles of the 
faandible upon which open reduction had been performed. A single transosseous wire was 
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Radiograph, made prior to any treatment, revealing bilateral fractures of the mandible 
at the angles. Note the open-bite. 


2.—Radiograph taken fifty-five days after the initial open reductions had been accom- 
plished. Note the open-bite which results upon the removal of intermaxillary traction. 
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visualized at each fracture site. The position of the fragments on the left side was fair, 
but a slight separation with some displacement existed. The position of the fragments 
on the right side was good (Fig. 2). 

Clinical examination revealed an open-bite of approximately 1.0 em. in the incisor 
When attempting to occlude the teeth, the patient first achieved contact on the 


region. 
In addition, the mandible was deviated to the left side so that the 


last molar teeth. 


buecal cusps of the upper left molars and premolars struck the buccal cusps of the lower 
molars and premolars when pressure was placed on the anterior portion of the chin in an 


attempt to occlude the teeth (Fig. 3). 


3.—Photograph showing the altered occlusal relationship resulting from incorrect apposi- 


Fig. 
tion of the fragments at the time of the initial open reduction. 


Fig. 4.—Radiograph taken twenty-three days after a second open reduction had been 
performed. Note that the posterior fragment has been repositioned and secured by two trans- 
osseous wires. The bite is now correct. 

The incision line on the right side had been placed below the angle of the mandible 
and had healed with an excellent cosmetic result. Unfortunately, the incision on the left 
side had been made over the insertion of the masseter muscle, which resulted in a clearly 


visible and unsightly sear. 
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Treatment was initiated on November 24 by removal of the upper and lower inter- 
lental wires, cleaning of the teeth, and taking of impressions for construction of splints. 

The next day a mild occlusal equilibration was performed in order to remove any 
uspal interference which might have been caused by extrusion of the teeth from pro- 
onged intermaxillary elastic traction. Construction was begun on upper and lower acrylic 
plints. 

Operation.—On November 30, under general anesthesia, a maxillary palatal and a 
iandibular lingual acrylic splint were wired into place and heavy elastic traction was 
ipplied in a direction designed to bring the teeth into their correct occlusal relationship. 
\fter this had been dome, the patient’s face was reprepared and he was redraped, An 
icision Was made-under the angle of the left mandible and the fracture was exposed by 
lunt dissection. The transosseous wire was removed and the fragments were separated 
y an osteotome. Any remaining bony impingements were removed, as was the fibrous 
tissue. The posterior fragment was then approximated to the anterior fragment which 
ad been drawn into normal occlusal relationship by intermaxillary traction, This frac- 
ture was then immobilized by the insertion of two transosseous 0.020 tantalum wires. The 
traction was reduced to three intermaxillary elastics on each side and the patient was 


ent to the recovery room (Fig. 4). 


Fig. 5.—Photograph of the occlusal relationship taken before the removal of the mandib- 
ular lingual and maxillary palatal acrylic splints. 
: The decision to utilize splints in preference to simple interdental wiring was_ based on the 
fact that these teeth had been subjected to traction for a considerable time and were rather 
mobile, Splints serve to unite the teeth of an arch into a single unit, thus making possible 
oe temas of considerable traction without hazard of extrusion or rotation of individual 
eetn. 


On January 9, forty days after surgery, the elastic traction was removed and the 
patient was placed on a soft diet. The occlusion remained excellent (Fig. 5). 
The splints were removed on January 18. A mild equilibration of the teeth was 


accomplished, This completed the treatment. 


Discussion 


Open reduction and transosseous wiring of displaced fractures of the 
angle of the mandible in conjunction with intermaxillary fixation, when cor- 
rectly accomplished, insures a very accurate and satisfactory method of fixa- 
tion. The argument that open reductions performed in the presence of a com- 
munication with the mouth are hazardous has passed with the advent of anti- 
biotie therapy. Those who oppose the use of open reduction on the basis of 
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cosmetic insult must admit that the incision, when correctly placed and closed 
in accordance with the accepted principles of plastic surgery, results in sears 
which are barely visible. 

Evaluation of the early treatment of this case leads to the conclusion that 
the decision to use intermaxillary traction in conjunction with bilateral open 
reductions and transosseous wiring was sound. Unfortunately, failure to ob- 
serve several important principles led to difficulties. If the teeth had first 
been occluded and fixed in their normal relationship, the posterior fragments 
most certainly would have been correctly approximated. Upon completion of 
the surgery, the number of elastics could have been reduced to approximately 
three on each side during the recovery phase. This amount of traction is suf- 
ficient to tire the muscles of mastication and keep the teeth in occlusion but 
is not strong enough to prevent the patient from opening his mouth, if the 
necessity arises. The inadvisability of depending upon a single wire for trans- 
osseous stabilization has been stressed previously, as has the incorrect placing 


of the incision line. 





DENTIGEROUS CYST WITH AN ABERRANT THIRD MOLAR 
IN THE MAXILLARY SINUS 


WiiuiAMm E. Crouius, D.D.S.,* Panama Crry, FLA. 


\ TODINE,’ in his article on impacted and aberrant teeth, mentions three cases 
N which bear a similarity to the one described in this article. Thoma? also 
‘ites a case of central dentigerous cyst enclosing a third molar and located in the 
naxillary sinus. It would seem, from a search of the literature, that but a small 
percentage of ectopic teeth are found in the sinuses. This is rather surprising 
when one considers the proximity of the dental organs to the maxillary sinuses. 


Case Report 


History.—The patient, a 19-year-old sailor, reported to the dental service of the 
Naval Hospital, Bainbridge, Maryland, for a routine dental examination. He did not com- 
plain of pain or discomfort. The examining doctor discovered a bulging of the tissues on 
the buecal aspect of the upper right first molar. The patient admitted that the swelling 
was slightly tender to digital pressure, but denied any prior pain or soreness of the area 
or knowledge of an abnormality. Except for the upper and lower third molars, all teeth 
were present on that side and were not tender to percussion. They responded normally 
to the usual vitality tests. There was no evidence of fistula. 

Periapical and occlusal roentgenograms revealed a large radiolucent area extending 
from the cuspid tooth to the tuberosity. It was not possible to determine whether this 
represented a large maxillary sinus or was a pathologic entity embracing the sinus. As 
further study and surgical treatment were indicated, the patient was admitted to the 
hospital. 

Preoperative Examination.—This 19-year-old white man appeared to be in good 
health, and subsequent physical examination proved negative except for the oral pathology. 
Lateral, posteroanterior, and Waters’ x-ray projections of the skull were made and the 
radiologist reported that an object resembling a molar tooth was located in the right 
maxillary sinus just inferior to the floor of the orbit. What appeared to be a fluid level 
n the sinus could be demonstrated, and it was presumed that either a cyst occupied the 
space or pus was present (Fig. 1). 

Treatment and Surgical Procedure——-Two days following admission a smal] stab 
incision was made into the swelling, and what seemed to be pus was obtained. A specimen 
was sent to the laboratory for culture, after which a small rubber dam drain was inserted. 
On the following day, after a considerable quantity of Lipiodol had been injected through 
the stab ineision, additional x-ray projections were made. These films confirmed the 
radiologist’s initial impression that the antrum was in continuity with the entire pathologic 
area. Probably too small a quantity of Lipiodol was used to fill the space completely, as 
the media did not surround the ectopic tooth (Fig. 2). The laboratory reported a growth 

The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. (Art. 13, U.S.N. Regs.) 


: _*Captain (DC) USN, U. 8S. Navy Mine Defense Laboratory; formerly Chief, Dental 
Service, U. S. Naval Hospital, Bainbridge, Maryland. 
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Fig. 1.—Posteroanterior projection showing tooth beneath orbit. 


Fig. 2.—Pathologic area after injection of Lipiodol. 
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\f streptococci which were sensitive to penicillin; the patient was therefore started at 
mee on procaine penicillin, 600,000 units daily. On the sixth day after admission the 
patient received 90 mg. pentobarbital sodium, followed in one hour by 100 mg. meperidine 
ivdrochloride and 0.4 mg. scopolamine hydrobromide, and was sent to surgery. 

Anesthesia was obtained by means of an extraoral block of the maxillary nerve via 
he mandibular notch and the pterygopalatine fossa. Lidocaine hydrochloride was the 
nesthetic used for this purpose. 

Operation.—After the skin and oral cavity had been prepared in the accepted manner, 

flap was constructed, extending from the right central incisor to the tuberosity and 
eflected upward from the necks of the teeth so that all surrounding bone could be 
xamined. Above-the apices of the premolar teeth, an area of bone measuring about 1.5 
m. was destroyed. Another section of bone, roughly 1.0 em. in diameter, in the buccal 
spect of the tuberosity was also destroyed. What appeared to be cystic tissue or the 
embrane of the sinus was seen bulging from these openings. The maxillary sinus was 
ntered through the opening above the premolar teeth and the sinus was found to contain 
large quantity of foul, cheesy pus and necrotic tissue. The sinus was irrigated with sterile 
aline solution and aspirated until it was reasonably free of fluid. The tooth could not be 
seen but was located, by means of a curved hemostat, on the superior wall of the sinus 
elow the orbit. The tooth was freed from its attachment without difficulty, grasped 
vith the hemostat, and removed. All necrotic tissue was stripped from the sinus walls, 
the bony openings were made smooth, and the flap was sutured to position. A small 
ubber dam drain was left projecting from the original stab incision. This drain was re- 
moved forty-eight hours later. 

Postoperative discomfort was slight, consisting of infraorbital swelling and soreness. 
'reatment for forty-eight hours with ice packs was sufficient. The sinus was irrigated 
through a puncture of the lateral nasal wall on subsequent days, and on the fifth postopera- 
tive day the patient was discharged from the hospital. 


Pathology Report.—Tissue specimens obtained at operation consisted of small pieces 
of necrotic material with no evidence of a complete cystic sac. The apical half of the 
roots of the ectopic tooth were bent at a 90 degree angle and conformed perfectly to the 
superior wall of the antrum. The pathologist reported that several tissue specimens had 
microscopic characteristics consistent with a diagnosis of dentigerous cyst. Other pieces 


examined were obviously epithelial lining of the sinus. 


Summary 


A ease of an upper third molar tooth located in the maxillary sinus just 
below the orbit, with the entire sinus presumed to be occupied by an infected 
dentigerous eyst, has been reported. The case was followed for a period of 
one year and there was no evidence during that time of sinus infection or 


recurring cyst formation. 
References 
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ANTROSTOMY WITH COMPLICATIONS 


R. W. Hetsuam, B.D.S. (Syp.), F.D.S.R.C.S. (Ena.),* SyDNEY, AUSTRALIA 


HE diagnosis of chronic antral conditions is admittedly difficult, in so far 

as the area to be examined roentgenographically is obscured. 

However, a chronic infection of dental origin, when roentgenographic ex- 
amination shows the typical unilateral radiopaque antrum, may be superimposed 


on some other conditions. 
Case Report 


History.—A 57-year-old woman, a new Australian of Yugoslavian origin, 
stated that her upper left first molar was extracted by a dentist in a country 
town three months. previously. Postoperative bleeding intraorally occurred and 
she required hospital treatment (unstated) to control the hemorrhage. Sub- 
sequently, she suffered a feeling of fullness on the left side of the face. For 
some weeks she noticed an unpleasant taste in her mouth and occasional dis- 
charge from the nose. 

Examination.—On I'eb. 1, 1955, the patient’s mouth showed poor oral 
hygiene. She was edentulous in the maxillae. <A large oroantral fistula was 
present in the upper left first molar region, from which pus could be obtained. 

Roentgenographic examination (Fig. 1) showed the left antrum to be 
opaque. The radiologist’s report stated that this was due to gross mucosal 
thickening and fluid. 

Bacteriologie examination of a pus swab showed a mixture of organisms 
which were penicillin sensitive. 

It was decided to curette the antrum and elose the fistula from the mouth, 
in one operation, and to plan one antral lavage postoperatively in conjunction 
with a ten-day course of penicillin, the treatment to be carried out on an out- 
patient basis. 

On Feb. 5, 1955, the patient was premedicated with 1.5 grains of Seconal 
and penicillin therapy was started. The operation was commenced at 9:30 
A.M. under maxillary block anesthesia. On incision into the left maxilla, pus- 
like material escaped freely. A Caldwell-Lue incision was made, an antral 
flap was raised, and the antrum was entered. The antrum was found to be 
packed solid with about 150 ¢.c. of a caseous material. Large antral polyps 
were found and removed. The polyps encountered were almost black in color 
and had a decayed appearance. A very large polyp was seen projecting from 
the nasal wall. This was readily removed. The removal left an opening into 

*Surgical Registrar, United Dental Hospital of Sydney. 
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the nose, slightly bigger than the normal ostium. There was immediate hemor- 
rhage, but it was not excessive. This bleeding was readily controlled. The 
remaining polyps were removed and the fistula was excised. As there was no 
further bleeding, the flap was advanced, replaced, and tightly sutured with 
nylon. 

At 2:00 p.m. the patient commenced bleeding freely from the left nostril. 
This was lightly packed with a strip of gauze soaked in 1:1,000 Adrenalin. 
This treatment failed to control the hemorrhage and at 3:15 p.m., under block 
nesthesia, the antrum was again entered. 


Fig. 1.—Antral roentgenogram taken preoperatively. 


Bleeding was excessive and the source was found to be at the edges of the 
opening into the nose, from bone. Local pressure, crushing the bone, ete., were 
ineffective; however, Adrenalin controlled the hemorrhage. The nose was then 
packed with Adrenalin gauze under direct view from the antrum. The antrum 
itself was packed with Adrenalin gauze tape and closed with one end of the 
tape projecting. 


A hemoglobin estimation was then done, the reading being 11.1 Gm. per cent. 


The patient was immediately given fluids, and arrangements were made for 
immediate transfusion. 
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Bleeding was slight but persistent over the next five days and further 
transfusions of whole blood were required. 

Pathologie investigation of the apparent large polyp from the nasal wall 
showed a hemangioma (Fig. 2) with many large blood vessels. The report on 
the remaining polyps was ‘‘antral polyps showing a dense inflammatory reac- 
tion.’’ 


Fig. 2.—Microscopic section of tumor showing many large blood vessels. 


All other investigations carried out, including Wassermann and Kahn tests, 
gave a normal response. 

One week after the operation the gauze was carefully removed from the 
antrum and the antrum flap was allowed to heal. Healing was slow, but after 
a period of five weeks was complete. The area of the nasal wall was subjected 
to periodic roentgenographice examination for the next year. 

Healing progressed normally and it is considered that the hemangioma was 
completely removed at the time of the operation. 

The patient has been symptom-free during this time. 


Comment.—Because of the possibility of growth of the hemangioma, a 


course of deep-ray therapy was considered. This has not been necessary. 





Periodontia 


A TEMPERATURE ANALYSIS OF THERMOSTATICALLY 
CONTROLLED ROOT CANAL STERILIZERS USING 
MOLTEN METAL, GLASS BEADS, OR SALT 


SryMouR OulrET, D.D.S., SOLOMON Sorin, B.S., M.A., AND 
ITaRRY Brown, B.S., PHILADELPHIA, PA. 


¥ RECENT years attention has been focused on various methods of rapidly 
resterilizing root canal instruments.’~ Electrie sterilizers, thermostatically 
controlled, using molten metal, extra-fine glass beads, or salt have been re- 
ported clinically effective within ten seconds against all forms of micro- 
organisms commonly found in infected root canals. This study was initiated 
to analyze the temperature gradients found at different horizontal and verti- 


cal positions in a Union Broach glass bead sterilizer, an Esquire glass bead 
sterilizer, and an Esquire molten metal sterilizer, and to determine the heat- 
conducting ability of the molten metal, glass beads, and salt. 


Apparatus and Material 
The following units and material were utilized in this study: Esquire 
glass bead sterilizer, Union Broach glass bead sterilizer, Esquire molten metal 
sterilizer, iron constantan concentric tubular thermocouple, Leeds and North- 
rup single-range potentiometer indicator, and heat-conducting media of mol- 
ten metal, extra-fine glass beads, and salt (Fig. 1). 


Procedure 

Temperature profiles of the three sterilizers were made with the three 
types of heat-conduecting media. To prevent packing of the glass beads or 
salt beneath the thermocouple, the thermocouple was positioned initially at 
the base of the well before the heat-conduecting medium was added. Each 
medium was heated for one hour before the initial reading was made. Fol- 
lowing the first reading, the thermocouple was elevated exactly 14 inch, 
allowed to remain in position for at least a half-hour to insure heat stabiliza- 
tion, and the next reading was taken. Thus, each 14 inch was tested in a 
vertical direction from the base of the well to the surface. At each elevation 
three temperatures were recorded near the right side, left side, and center of 


From the University of Pennsylvania, School of Dentistry. 
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- Leeds and Northrup single-range potentiometer indicator 
- Heat shield : 

- Iron Constantin tubular thermocouple 

- Teflon tubing for hoat insulation 

- Measuring gauge 

Plastic tubing with 1/4 inch graduations 
Support clamp 

Thermostatically controlled sterilizer 
Lab. stand 


HUQWsVAwP, 














Fig. 1.—Apparatus used for temperature analysis. 


each well. To minimize heat loss along the thermocouple arm and into the 
measuring gauge, a Teflon tube was inserted between the thermocouple and 
the support clamp. <A heat shield was also placed above the apparatus to 


TABLE I. UNION BROACH STERILIZER (DEPTH 24% INCHES) 











GLASS BEADS SALT 








AMBIENT TEMPERATURE 24.0° Cc. AMBIENT TEMPERATURE 24.0° c. 
DEPTH | RIGHT LEFT | DEPTH RIGHT LEFT 
(INCHES ) | SIDE | SIDE CENTER (INCHES ) | SIDE SIDE | CENTER 

2% 158 143 112 2y, 145 132 120 
2 177 168 136 2 171 156 142 
1% 187 183 154 1% 184 175 162 
1% 196 192 171 1% 197 186 177 
14% 202 200 180 14 203 194 185 
1 208 208 189 1 211 201 192 
% 211 210 196 % 213 206 198 
\, 213 212 202 % 215 208 203 
A 214 214 205 Y 217 211 208 
Base 214 214 208 Base 217 211 210 























velemse “4 TEMPERATURE ANALYSIS OF ROOT CANAL STERILIZERS 39 
Number 


TABLE II. ESQUIRE GLASS BEAD STERILIZER (DEPTH 1% INCHES) 














GLASS BEADS SALT 
AMBIENT TEMPERATURE 24.0° c. AMBIENT TEMPERATURE 24.0° Cc. 
~ DEPTH | RIGHT LEFT DEPTH RIGHT LEFT | 
(INCHES ) SIDE | SIDE | CENTER (INCHES ) SIDE | SIDE CENTER 
1% 121 112 100 1% 123 132 108 
1% 163 163 138 1% 164 174 145 
1% 192 197 161 1% 198 206 172 
1 214 216 186 1 219 223 195 
%4 230 232 208 % 232 236 217 
1, 240 242 220 \% 241 246 228 
A 247. 250 231 ¥, 246 251 238 
Base 253 256 242 Base 253 256 248 





prevent possible interference from the rising heat, thereby insuring accurate 
data. Fig. 1 gives a diagrammatic representation of the thermocouple ap- 
paratus. 

The recorded data are shown in Tables I, II, and ITI and in Figs. 2, 3, and 4. 


TABLE III. ESQUIRE MOLTEN METAL STERILIZER (DEPTH 114g INCHES) 





— 














MOLTEN METAL SALT 
AMBIENT TEMPERATURE 24.0° c. AMBIENT TEMPERATURE 24.0° Cc. 

DEPTH | RIGHT LEFT DEPTH RIGHT LEFT 
INCHES) | SIDE SIDE CENTER | (INCHES) SIDE SIDE CENTER 
1 202 202 1 104 
% 217 217 % 148 
Vy 224 224 Mw 176 
V4 226 226 “4 195 
Base 228 228 Base 211 





Discussion 

Other investigators have reported clinical effectiveness for root canal 
instrument sterilization within ten seconds at approximately 225° C., using 
molten metal, extra-fine glass beads, or salt. It is interesting to note that 
the temperatures recorded immediately below the surface of glass beads or 
salt are much lower than 225° C., while the temperatures recorded for molten 
metal are above 200° C. for the same location in reference to the surface of 
the well. In addition, there is a definite reduction in temperature between the 
center and sides of the sterilizers utilizing solid heat-conducting media. The 
liquid nature of molten metal facilitates heat conduction, resulting in greater 
uniformity in temperature and heat distribution between the sides and center 
of the well. We would suggest that instruments be inserted as deep as pos- 
sible along the sides of the well when salt or glass beads are used. Data seem 
to indicate the following order of efficacy of heat conduction: (1) molten 
metal, (2) salt, and (3) extra-fine glass beads. 

Salt exhibits definite advantages over the use of molten metal and glass 
beads, namely: (1) blockage of canals is eliminated due to the solubility of 
salt; (2) salt forms no dross and requires no anti-flux; (3) salt will not spill 
as readily or, if it does, it is more likely to scatter rather than adhere to an 
object; and (4) it is easily obtained at minimal cost. 
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The disadvantages of salt are as follows: (1) ’’caking’’ requires periodic 
stirring with an instrument to prevent bending of absorbent points; (2) in 
thermostatically controlled sterilizers, a narrow deep well would be more 
effective than the size commercially available at present; (3) the use of salt 
in wells designed for molten metal appears to be contraindicated unless an 
approximate temperature of 425° to 475° F. can be attained; and (4) periodic 
changes of salt should be made. 
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Esquire molten metal sterilizer. Temperature variations for molten metal and salt. 


Summary 


1. A temperature analysis was done on three sterilizers using molten 
metal, glass beads and salt by means of the apparatus shown in Fig. 1. 

2. The order of efficacy of heat conduction appears to be: molten metal, 
salt, glass beads. 

3. Salt.exhibits certain practical advantages over molten metal and glass 
heads for the less experienced operator. 

4. A definite gradient of temperature exists between the base and surface 
of all sterilizers, and between the outer circumference of the well and the 
center of the well in sterilizers using solid heat-conducting media, 
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5. Substitution of salt or glass beads into wells designed for molten metal 

appears to be contraindicated unless an approximate temperature of 425° to 
475° F. can be attained. 


6. A narrow deep well is preferable to a wide shallow well when solid 
heat-conducting media are used in a thermostatically controlled sterilizer. 


7. Instruments to be sterilized should be inserted as deep as possible near 
the sides of the well when solid heat-conducting media are used. 
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Oral Medicine 


THE LEUKOCYTE COUNT IN SALIVA 
P. E. B. Catontrus, Dr. Opont., HeLsmvxi, FINLAND 


HE leukocyte count of the blood and the cerebrospinal fluid has proved to 
be of important clinical value. Even in the constantly secreted tears* or the 
irine, the leukocyte count may furnish valuable hints. 

In diseases of the oral cavity, it is not easy to follow an inflammatory 
srocess by means of laboratory methods. Attention has heretofore been paid to 
the number of bacteria in the saliva and to their quality, rather than to the 
eukocyte count of the saliva. 

The object of the present work was to study the leukocyte count of the 
saliva of persons with sound or iied teeth, with inflammatory states of the 
mouth, and with edentulous mouths. 

With regard to the ‘‘normal’’ leukocyte count of the saliva, the following 
figures have been stated in the literature: 


3 


According to Laquer,® 2,000 cells in 1 e.mm. of saliva. 

According to Stephens and Jones,® in 50 per cent of the material 
25 cells in 1 e.mm. and in 50 per cent 500 to 1000 cells in 1 ¢.mm. 

According to Petzold,* 200 to 700 cells in 1 ¢e.mm. 

According to Venzin,® 300 to 700 cells in 1 e.mm. 


The leukocyte count fluetuates daily,’ and all kinds of stimuli, such as the 
sensation of hunger,‘ heat, iodoform, sodium chloride solution and quinine,® 
effect changes in the leukocyte count. 

It is known that the leukocyte count increases in pathologie states. In 
gingivitis, for instance, the leukocyte count may increase to nearly 4,000 cells 
in 1 emm.® No parallel exists between the counts of blood and saliva.® 

The following method was employed in the determination of the leukocyte 
count: The saliva sample was collected in a glass during a period of about five 
to 10 minutes. The sample (0.5 to 2 ¢.c.) was stirred with a glass rod; 0.1 c.c. 
was drawn into a capillary pipette and transferred into 1 ¢.c. of diluting fluid.* 
The solution was agitated for ten to sixty minutes in an automatic mixer. The 
counting was performed in a Fuchs-Rosenthal counting chamber, and the num- 
ber of leukocytes per 1 ¢.mm. saliva was determined. The mean value of deter- 
minations was accepted. The count was performed one-half to three hours after 
the sample had been taken. 


From the Institute of Dentistry, University of Helsinki, and Department of Serology 
nd Bacteriology. 

*Diluting fluid: 20 c.c. aqua destillata, to which some chlorophyll powder was added 
th a platinum loop. 
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The oral cavity, tonsils, and dentition of the experimental subjects were 
earefully examined with a mirror, under good lighting. The alveolar gingiva 
was palpated with the fingers in order to detect purulent gingival pockets and 
bleeding, since frequently only palpation reveals a chronic purulent pocket. 
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=» Leukocyte determination within 
one-half to three hours of sampling. 


* «# The samples were left to stand for two 
days prior to determingtion. 


Fig. 1—Leukocyte count of the saliva of the experimental subjects, in number of cells per 1 
c.mm. of saliva (logarithmic scale). 


Particular attention was paid to local reddening of the mucous membrane. The 
detailed dental status was not recorded. No roentgenograms of teeth or jaws 
were taken. 

Group 1, elinieally healthy mouths with sound or filled teeth, contained 


eighteen subjects (eleven woman and seven men) of ages varying between 22 
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and 26 years. Group 2, inflamed and carious mouths, consisted of thirteen sub- 
jects; their age, sex, clinical findings, and count of leukocytes in saliva are 
given. The third group, clinically healthy toothless mouths, comprised twenty- 
five subjects (eighteen women and seven men) aged 33 to 78 years.* 

From three subjects, two of them having healthy mouths with filled teeth 
and one having an inflamed mouth with filled teeth, the leukocyte count was 
letermined at one-hour intervals for eight to twelve hours. 


The results are shown graphically in Fig. 1 and in Table I. 


TABLE I. LEUKOCYTE COUNT OF THE SALIVA IN CLINICALLY INFLAMED MOUTHS 








EXPERIMENTAL SUBJECT, OF THE SALIVA 
AGE, AND SEX CELLS IN 1 C.MM. CLINICAL OBSERVATIONS 
Marked gingivitis, swollen papillae, caries, 
tartar 





K. K., 40 year, male 4,812 
K. P., 50 years, female 4,323 Gingivitis in upper and lower jaw, swollen 
papillae, caries, tartar 


3. V. E., 20 years, male 5,912 Strong local inflammation of the alveolar gingi- 
vae (region 6+, 7+) 


E. K., 18 years, male 11,896 Suppurating fistula at 2+, no gingivitis 
5. V. V., 22 years, male 2,209 Marked gingivitis, caries 
j. J. K., 20 years, male 1,127 Slight localized gingivitis, caries, cicatrized 
fistula at 6+ 
’, H., 20 years, male 2,756 Slight localized gingivitis, readily bleeding 
alveolar gingivae. 
. P., 26 years, male 1,606 Slight localized gingivitis in the upper in- 
cisor region 
). R., 27 years, male 1,848 Slight localized gingivitis labially in‘ the in- 
cisor region 
. N., 23 years, female 1,320 Reddening observed in the tonsils 


. V., 23 years, female 1,133 No gingivitis or caries, pharyngeal arches 
clearly reddened. Irritation of the throat 
when swallowing 


2. L. V., 19 years, male Very slight reddening of alveolar gingivae 
labially at the lower incisor. 


. M.K., 20 years, male 77 Slight reddening of alveolar gingivae labially 
at lower incisors, caries 





Discussion of the Results 


Significant differences in leukocyte count are observed between the three 


groups. 
In the elinieally healthy mouths with teeth, the leukocyte count varied be- 
tween 110 and 1,364 cells per 1 ¢.mm. 
In the group of inflamed and carious mouths the count varied in the range 
770 to 11,896 cells per 1e.mm. The lowest values, 770 and 861 cells per 1 e.mm., 


*This group includes seven cases, marked in Fig. 1 with an asterisk, whose leukocyte 
sunt was made two days after the sample was taken. 
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oceurred in cases where very slight reddening of the gingival border was ob- 
served labially from the lower incisors. The highest leukocyte count occurred 
in a ease where the sole detectable pathologie process was a suppurating fistula 
leading to the root of a maxillary second incisor. 

The toothless subjects showed the lowest leukocyte counts, 1 to 143 cells 
per 1 e.mm. Venzin® had already found that wearers of prostheses who had, 
at the same time, well-restored residual teeth presented a lower leukocyte count 
than mouths with all teeth present. 

The leukocyte count of the saliva might have significance in the assessment 
of pathologie processes. 


Summary 


The number of leukocytes in the saliva has been counted for healthy persons 
with and without teeth and for persons with an inflammatory process in the 
region of the oral cavity. 

In the toothless, healthy mouth the leukocyte count is considerably lower 
(1 to 143 eells per 1 ¢.mm.) than in the healthy mouth with teeth (110 to 
1,364 cells per 1 e.mm.); in mouths with inflammation, the count increased 
quite remarkably (770 to 11,896 cells per 1 ¢mm.). The differences cannot 
be attributed to daily variations. 

I wish to express my sincere gratitude to Prof. K. O. Renkonen, M.D., and Prof. J. 
Kivimaki, M.D., for their advice and their interest in my work. Miss A. Peltola has per- 
formed the leukocyte counts and Mr. J. Kihlberg, M.A. (Pol. Sci.), has prepared the 
logarithmic representation of the results. Cordial thanks are due them for their valuable 


help. 
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Anesthesiology 


AN EVALUATION OF CHLORPROMAZINE AS AN AID IN 
PREMEDICATION OF THE AMBULATORY 
ANESTHESIA PATIENT 


Martin Rosencrans, B.S., D.D.S.,* Brookiyn, N. Y. 


HLORPROMAZINE hydrochloride (Thorazinet) is one of the ataraxic 

group of drugs, more commonly called tranquilizers, which has come into 
popular use by the medical profession. Indications for its use are quite varied. 
The efficacy of chlorpromazine as compared with other ataraxies, which have 
markedly different formulas but act in a similar manner, is difficult to estimate 
since there is very little in the literature on most of the others. Chlorproma- 
zine, on the other hand, has had very thorough clinical investigation under 
varied cireumstances. 

This drug has been used in Europe for about five years. It was discovered 
by the French because of its similarity in chemical formula to the antihista- 
mines. It is believed that it acts in the area of the diencephalon, inhibiting 
the centers controlling vomiting, heat regulation, wakefulness, vasomotor tone, 
musele tone, and secretion of the anterior pituitary gland.’ By inhibition of 
activity in this region, chlorpromazine offers protection from stress by alter- 
ing the ability of the patient to respond to external aggressions.? It gives pro- 
tection from the alarm reaction. Natural sleep and the sleep brought on by 
chlorpromazine are similar, as seen by electro-eneephalographie readings.* In 
I‘rance it was first used as a preanesthetie drug for hypothermic surgery. In 
this country it has been used also for combating nausea and vomiting of diverse 
etiologies, potentiation of narcotics in palliative treatment, psychiatry, and as 
an aid in the eure of aleoholism.* 

The beneficial actions of chlorpromazine are quite varied and are of in- 
terest to someone doing ambulatory general anesthesia, where fatalities are 
few but where complications are frequent. Many of the advantages stem 
trom the basie premise that the patient’s apprehension is diminished.’ The pa- 
tient looks with greater equanimity on what might have been a traumatic ex- 
perience. The other beneficial actions of this drug will be described in the 
order of their occurrence through the usual course of a case treated under 


*Postgraduate Oral Surgery, College of Dentistry, New York University. 
The trade name of Smith, Kline & French Laboratories for chlorpromazine is Thorazine. 
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general anesthesia. First, chlorpromazine will potentiate the usual premedi- 
cant drugs given so that maximum effect is achieved with physiologic dosages 
of the latter... Chlorpromazine itself has been used as the premedicant in 
many studies, with very favorable results. One study of 1,100 cases was pred- 
icated on the fact that it permitted smaller amounts of preoperative narcotics 
while still achieving adequate sedation.‘ Adequate sedation without respira- 
tory depression is, in itself, a feature. One investigator feels that it may have 
a parodoxical potentiation, reversing the respiratory depression produced by 
nareoties.° Onee the anesthetic gas is started, chlorpromazine aids in the in- 
duction of the patient. The surgical plane is achieved with less anesthetic gas 
and with a minimized excitement stage. The patients accept the mask more 
readily and substantially fewer patients exhibit breath-holding.* It will po- 
tentiate barbiturates, and significantly smaller amounts of Pentothal sodium 
can be used with fewer respiratory difficulties. The anesthetist inexperienced 
in handling patients under chlorpromazine therapy will be deluded into think- 
ing that the patient is ready for surgery prematurely, since the induction is 
so smooth and the excitement period practically absent.* During induction 
the drug will reduce reflex irritability’ and, therefore, such reflex respiratory 
reactions as breath-holding, laryngospasm, and bronchospasm. The patient 
under anesthesia will have a healthy appearance and a sound pulse of usual 
rate.t The drug is said to protect against irreversible shock.’ During and 
after the anesthesia the drug acts as an antiemetic and antinauseant, and has 
been used solely for this purpose. When given to children before ether anes- 
thesia, it almost completely prevented vomiting.* Its antiemetic action affords 
the opportunity for administration of oral medications preoperatively.* In 
experiments on dogs with induced arrhythmias, it exhibited a protective action 
in over 90 per cent of the cases by lessening the duration of the arrhythmias, 
decreasing their severity, and preventing fatal arrhythmias in some.’ The pa- 
tients will perspire less and therefore lose less fluids.* Postoperatively many 
of the patients have prolonged postoperative analgesia and fewer analgesic 
drugs are necessary, thereby allowing the patient to return to normal routines 
sooner.” This effect varies with the length of time the patient takes the drug. 
The drug may have somewhat of an antihistamine action’® and, therefore, 
might help reduce postoperative swellings or allergic reactions. Since less 
anesthetic gas is used, there is a decreased period of unconsciousness after the 
cessation of the anesthesia. 

Since we are dealing with complex human tissues, there has never been, 
nor will there ever be, a drug suitable for all patients without untoward re- 
actions in some. This is just as true of chlorpromazine. For example, vary- 
ing degrees of hypotension will be induced which can be corrected in a true 
emergency only with norepinephrine (Levophed).* 4 In operating room cases 
where the blood pressure fell to levels of 50/30 this was still considered ‘‘Tho- 
razine hypotension,’’ and not shock, as the pulse remained unchanged and the 
_patient’s coloring changed very little. This hypotension corrects itself in a 
few hours. In this study of 1,100 cases, even with the most severe drops in 
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blood pressure, it was never necessary to use norepinephrine.* In a different 
study on 360 cases, Russell* found postural hypotension (drop in blood pres- 
sure and fainting upon standing) in his patients, but he used about twice the 
dosage used in other studies.* Other side effects mentioned by some authors 
are drowsiness and dizziness... Some patients who have been under prolonged 
chlorpromazine therapy have had severe tachyeardia postoperatively. This 
should not be of great consequence if the patient is protected from arrhyth- 
mias. Cases of hepatitis, skin rashes, or eosinophilia appear only after 2 to 3 
weeks’ therapy. and are not a consideration when chlorpromazine is used for 
a few doses.*® 

Although some authors maintain that there are no contraindications to 
the use of chlorpromazine for such short periods,’ certain precautions should 
be observed. The patient who has abnormally high, low, or labile blood pres- 
sure should not be premedicated with chlorpromazine.® If the pressure is high, 
there is probably some heart damage and, therefore, a poor cardiac reserve. 
Patients with a low blood pressure may slip into shock, and those with labile 
blood pressures should be referred for an evaluation of their cardiac status. 
Since chlorpromazine will cause blockage of liver tubules when used for pro- 
longed periods, it has been contraindicated by some in cases of pre-existing 
liver disease. The patient who may have a severe hemodynamic upset due to 
large blood loss or as a result of shock should not be considered an ideal pa- 
tient for this drug.’ 

The amounts used in premedication will vary with the type of patient, the 
procedure to be done, and the amount and types of other premedicating agents 
used. Certain basie rules should be observed, however. The drug will be ab- 
sorbed sooner through intramuscular injection, but blood levels are about the 
same if it is administered orally or parenterally.’° Injections will be painful 
if not given deep in the muscle.’ The maximum effect is seen in about one and 
one-half hours.’° Fritz’ found that, when chlorpromazine was used prior to 
the procedure and not the night before, in eases similar to those seen in oral 
surgery (that is, ophthalmology and otolaryngology), exceptionally good re- 
sults were achieved with 50 mg. two hours before in the average adult patient 
in conjunction with sedatives the night before and meperidine preoperatively. 
The same author recommends 75 mg. for patients weighing over 180 pounds 
and less than 50 mg. for patients weighing 100 pounds or less. A child’s dos- 
age should be figured on the basis of 1.0 mg. per 4 pounds of body weight. The 
drug is also made up in a pleasant-tasting syrup and in suppositories. When 
100 mg. was used the night before for operating room eases one author found 
fainting a common side effect if the patient got out of bed.* Most authors 
state that between 25 and 50 mg. used intramuscularly before the procedure 
is of the utmost benefit. This does not readily fit into the ambulatory scheme, 
and 50 mg. dosages 2 to 3 hours preoperatively by mouth should be of a more 
practical nature for an oral surgery procedure. In a study done with ambu- 
latory dental patients, oral dosages given forty-five minutes prior to induction 
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were found to be very satisfactory.1* This same report claims that the bar- 
biturate dose used can be reduced to one-third. Other reports say that the 
nareotic dose can be cut to at least one-half.‘ The drug will be excreted in 
about six hours® and this is why it delays the taking of analgesic drugs. 


Summary and Conclusions 

Chlorpromazine has many advantages worthy of consideration in dealing 
with ambulatory anesthestic cases. It is a relatively inexpensive drug which 
will provide a more even anesthetic course, with decreased dosages of drugs 
and anesthetic gases. By virtue of its decreasing anxiety, antiemetic proper- 
ties, and antihistamine action, the difficult reeovery period should be mini- 
mized. The drug, in addition, will offer protection against arrythmias as well 
as reduce the possibility of spasm. On the negative side, there is the possibility 
of creating hypotension, in addition to the fact that the anesthetist requires 
some experience in handling patients under this drug. Furthermore, it is not 
applicable to patients with abnormal blood pressures or those who are subject 
to hemodynamie upset. 

However, when its limitations are recognized and it is administered with 
the care employed in giving any drug, Chlorpromazine should be a valuable 
adjunct to our pharmacologic armamentarium. I recommend that it be more 
thoroughly evaluated clinically for the ambulatory anesthesia patient before 
absolute conclusions can be drawn. 
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Oral Roentgenology 


RADIOGRAPHY OF THE ZYGOMATIC ARCHES 


A Modification of Résli’s Method 


HerMine Nitscue, M.D., anv Eprrn VAty1, M.D., Buparest, HUNGARY 

HE well-known method of Résli for radiographing the zygomatic arches 

symmetrically eannot be accomplished by an ordinary dental roentgen ap- 
paratus. Our aim was to adapt Résli’s technique for use in a dentist’s office 
to avoid the necessity of having the patient lie down. 


Technique 


Location of the Patient’s Head.—The patient is seated in the customary 
dental chair. The headholder is moderately lowered and backwardly inclined. 
The patient’s head is consequently retroflected, preferably to such a degree 
that the Frankfort horizontal plane approaches the vertical. 

Placement of the Cassette Holder—With both hands, the patient holds 
a 24 by 18 em. eassette holder tight on top of his head. The brim of the 
cassette holder has to project over the forehead the width of four fingers 

Figs. 1, 2, and 3). 

Data of the Exposure.—The focus-film distance is 50 em., which means 
that it is placed nearly at the level of the epigastrium. The tube is directed 
toward the median sagittal plane of the skull. Exposure time is four minutes, 
kv. 50, Ma. 10. 

Discussion 


Résli’s method is based on the shortest possible focus-object distance, thus 
making it possible to get an augmented picture on a 30 by 40 em. film. We 
are placing the tube farther away in order to decrease the enlargement; there- 
fore, even an 18 by 24 em. film gives a good result (Figs. + and 5). 

The sitting posture of the patient is valuable whenever the lying position 
would eause difficulties, as in dental x-ray departments where no alteration of 
the dental chair ean be made. 


From the Stomatological Clinic of the University of Budapest. (Director Prof. Charles 
tlogh. ) 
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Fig. 3. 
Figs. 1, 2, and 3.—The proper position of the patient’s head, the cassette holder, and the tube. 
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Fig. 5. 


Figs. 4 and 5.—Radiographs of a normal and a fractured zygomatic bone. 
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Conclusion 
A method for the roentgen examination of the zygomatic arches has been 
described. This method has the following advantages: 


1. It is not necessary for the patient to lie down. 


2. A dental x-ray tube of the type available at any dental office can be used. 


3. Its use permits a routine examination. 
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Oral Pathology 


FIBROUS DYSPLASIA OF THE MAXILLA AND MANDIBLE* 


DoNALD C. ZIMMERMAN, D.D.S.,** Davin C. Danuuin, M.D.,*** AND 
Epwarp (. Srarne, D.D.S.,**** RocHESTER, MINN. 


IBROUS dysplasia is a benign fibro-osseous lesion of obscure pathogenesis 

characterized by formation of fibrous connective tissue within the spongiosa 
of the affected bone and often by the expansion of that bone to cause deformity. 
The process may involve one, several or many bones. Histologically, it is es- 
sentially a tumor of connective tissue exhibiting active osseous metaplasia. 

Although the recent literature concerning the condition is voluminous, some 
confusion still exists beeause of the many synonyms for this entity. The con- 
fusion is more profound in lesions of the jaws because of the fibro-osseous char- 
acter of many tumors found in this location. For this reason, an evaluation from 
the elinieal, roentgenologic, and histologie standpoints of the cases of maxillary 
and mandibular fibrous dysplasia seen at the Mayo Clinie was undertaken. 

After the classie work of such investigators as Albright and associates,' Me- 
Cune and Bruch,’’ and Lichtenstein’* had begun to define polyostotie fibrous 
dysplasia as a distinet entity, Lichtenstein and Jaffe'’ expanded the original 
coneept of fibrous dysplasia to include lesions of similar microscopic appearance 
that affected but one bone. Some authors” still do not believe that monostotie 
fibrous dysplasia commonly exists in the jaw; they classify these lesions as ossify- 
ing fibromas or multiple endostoses. Other investigators, such as Thoma, ** ** 
consider that two distinct entities of similar histologic appearance exist within 
the jaw; one is fibrous dysplasia, caused by an embryonie fault, and the other is 
ossifying fibroma, thought to be of neoplastic origin. However, many authors* * ° 
agree today that so-called osteofibroma, ossifying fibroma, and fibro-osseous dys- 
plasia are simply variants of fibrous dysplasia and should be classed within this 
group. Other fibro-osseous lesions are included from time to time within the 
group of fibrous dysplasia because of their similar histologic appearance,'’ but 
many of these lesions represent fibrous sears or entirely separate clinical entities 
that must be distinguished from fibrous dysplasia. 

From the Mayo Foundation and Mayo Clinic. (The Mayo Foundation is a part of 
the Graduate School of the University of Minnesota.) 

*Abridgment of thesis submitted by Dr. Zimmerman to the Faculty of the Graduate 
School of the University of Minnesota in partial fulfillment of the requirements for the de- 
gree of Master of Science in Dentistry. 

**Fellow in Dentistry, Mayo Foundation. 


***Section of Surgical Pathology, Mayo Clinic and Mayo Foundation. 
****Section of Dentistry and Oral Surgery, Mayo Clinic and Mayo Foundation. 
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The cause of fibrous dysplasia is unknown. Endocrine, infectious, trau- 
matic, and neoplastic theories of origin have been suggested. Most authorities 
are of the opinion that the lesions are the result of a congenital anomaly. Lich- 
tenstein'* suggested that the cause was perverted activity of a specific bone- 


forming mesenchyme. 
Present Study 


The pathologic registry of the Mayo Clinie was consulted and from this file 
were withdrawn all records of fibro-osseous lesions of the jaws of both malig- 
nant and benign character from 1907 through 1955. The preserved tissue and 
all the available microscopic slides in each case were reviewed. Additional 
microscopic sections were prepared from the preserved specimen when neces- 
sary. Many cases were eliminated from the study by their gross and histologic 
appearance. A total of eighty-five lesions fell within the histologic limits 
established for fibrous dysplasia. The histories, roentgenograms, clinical de- 
scriptions and surgical reports in these eighty-five cases were carefully re- 
viewed, allowing us to eliminate further such lesions as cementomas, cher- 
ubism, epulides containing heterotopic calcification that sometimes could not 
be excluded by histologic means alone, Paget’s disease, and hyperparathy- 
roidism. There remained sixty-nine cases in which the histologic, roentgen- 
ologic, and clinical data all confirmed the diagnosis of fibrous dysplasia. The 
surgical specimens preserved in formalin were available for review in fifty- 
seven of these cases and microscopic sections were available for study in every 
sase. 

Only one of the sixty-nine patients with lesions of the jaw had polyostotie 
fibrous dysplasia. In our files were records of thirteen patients with polyos- 
totic fibrous dysplasia, six of whom exhibited Albright’s variant and have been 
reported on previously by Dockerty and associates.° Five of these thirteen 
patients had roentgenologic evidence of involvement of the skull and facial 
bones, but in only two of these five was the maxilla or mandible affected. Only 
one of these two patients could be included in this study, as tissue from the 
lesion of the jaw had not been obtained from the other. 


Age.—At the time of treatment, the youngest patient in this study was 2 


years of age and the oldest was 69, with an average of 26.6; the median age 
was 22 years. More than one-half of the patients were in the second and third 
decades of life. 

Sex.—Forty-eight (70 per cent) of these sixty-nine patients were female. 


This predominance of the lesion in females has been observed by others.* ® ** 


Duration of Symptoms.—T'wo patients had the tumors called to their at- 
tention for the first time while they were undergoing physical examination for 
unrelated problems at the clinic. Nine patients had been referred for diag- 
nosis and treatment of a mass that had been noted by their home dentist or 
physician within the preceding month. One patient had had a mass for twenty- 

-nine years. The average duration of the tumor, including all cases, was 4.2 
years, while the median duration was only 1.5 years. 
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Signs and Symptoms.—Swelling, pronounced in some cases, was a constant 
finding. A few patients exhibited swelling only on intraoral examination, and 
sometimes this was associated with malocclusion of the teeth. The vast ma- 
jority of patients had facial asymmetry of some degree, and a few had severe 
listortion of facial contour. With mandibular lesions, the swelling was found 
nost often at the angle of the jaw. With maxillary lesions, bulging of the 
‘anine fossa or extreme prominence of the zygomatic process of the maxilla 
vas common, Some extensive lesions were associated with ocular proptosis 
ind exophthalmos. Intraora] examination of these patients showed extreme 
-hanges of contour of the affected bone, most often over the buccal or labial 
spects of the jaws. 

Pain of a constant type was reported by only nine patients. Three addi- 
ional patients noted periodic discomfort of a mild degree. 

Only one of the sixty-nine patients exhibited abnormal cutaneous pigmen- 
‘ation, and this was the patient who had polyostotic fibrous dysplasia. Skeletal 
1 sexual precocity was absent in this series. 


Location and Size.—It was often difficult to determine accurately the ex- 
tent of the dysplastic lesion within the affected bone. Some lesions, especially 
those in the maxilla, showed indistinct roentgenographic lines of demarcation. 
Since few of the tumors were completely removed surgically, the surgical rec- 
ord was of little value in establishing the size of the mass. Our estimate of 
the location and extent of the lesion is based on roentgenograms, surgical rec- 
ords, and clinical descriptions. 

The maxilla was involved in forty of the sixty-nine patients, whereas the 
mandible was affected in twenty-eight ; both jaws were involved in one patient. 
The exact location could be established with reasonable accuracy in twenty- 
seven of the forty maxillary lesions, and the zygomatic process in the region 
superior to the first molar was affected in almost every instance. Posteriorly, 
the lesions commonly extended to and involved the tuberosity of the maxilla. 
Three affected the molar region only. Eleven extended from the canine tooth 
to the tuberosity of the maxilla or at least to the region of the second molar. 
The lesions in eleven other cases involved the whole of either the right or left 
maxilla, extending from the midline to the tuberosity of the maxilla. One 
lesion that involved only the molar regions was bilateral. The lesion in an- 
other case affected both right and left maxillae approximately from the canine 
tooth on one side to the canine tooth on the other side. 

Most lesions of the upper jaw involved the walls of the maxillary sinus, 
and some were actually much larger than the swelling indicated because of 
gross involvement, even obliteration, of the antrum. Some of these larger 
masses caused displacement of the medial wall of the antrum and partial ob- 
literation of the nasal cavity on that side. Other large lesions grew upward to 
cause elevation of the floor of the orbit, with resulting exophthalmos and prop- 
tosis. One of the patients came for treatment of a retention cyst of the lac- 
rimal gland caused by closure of the nasolacrimal duct by the tumor. Expan- 
sion of these tumors within the antrum only initially was confined within the 
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cortex of this thin membranous bone. The tumor soon extended through the 
cortex and continued to grow. The mass usually was covered by intact antral 
mucosa unless it had been treated previously or was secondarily infected. 

Twenty-five of the twenty-eight mandibular tumors could be located ac- 
curately. In the mandible, the tumor was seen most frequently in the region of 
the premolar and molar teeth, namely, the zone from the mental foramen to and 
including the angle of the jaw. The lesions in twelve cases involved this region 
but several extended for some distance into the ramus of the bone. Five other 
lesions affected the ramus of the mandible primarily but did extend into the 
hody of the bone. Three tumors deformed one entire side of the mandible 
from the symphysis well up into the ramus. Only one lesion affected primarily 
the anterior portion of the jaw, and this lesion was bilateral, extending from 
the mental foramen on the left to that on the right. Four other mandibular 
lesions were bilateral. Three of these extended posteriorly from the premolars 
on each side to the angle of the jaw, extending beyond this in one case. The 
remaining bilateral mandibular lesion was the largest tumor of the group. The 
mass in this case extended from condyle to condyle and had caused enormous 
expansion of the jaw. The inferior border of the tumor rested on the clavicle. 
The mandible had to be removed completely because the tumor impinged on 
the airway; this lesion measured 22 by 14 by 13 cm. The smallest mandibular 
tumor was 1.5 em. in diameter. 

Roentgenologic Diagnosis.—The roentgenologic appearance in fibrous 
dysplasia is extremely variable.* '*'* 74 ?5 Some tumors in our group, es- 
pecially those in younger patients or those present for only a short time, ap- 
peared cystic in nature. The smaller ones were usually unilocular, but several 
of the larger ones appeared to be multilocular. These latter lesions might be 
mistaken for ameloblastomas except that the dental roentgenograms showed 
a fibrillary network of fine bony trabeculae or calcified masses within the 
tumor, Clinically, an ameloblastoma of comparable size would have perforated 
the cortex of the bone, involving the surrounding tissue, and would present to 
palpation a more irregular surface. The more osseous lesions of fibrous dys- 


plasia showed larger irregular trabeculae, as well as a mottled appearance be- 
cause of other masses of calcified material. The tumors that were both roent- 
genologically and histologically the most osseous were of uniform density. 


The calcified material was so densely disposed as to give the tumor a “‘ ground- 
glass’’ appearance. Any of these three basic roentgenologic types may be 
seen in maxillary or mandibular fibrous dysplasia (Figs. 1 and 2). Most of the 
tumors in this study were fairly well circumscribed. The cystic and the mot- 
tled tumors, with only one exception, were surrounded by an osteosclerotic 
margin and were sharply delineated. The tumors that were not well circum- 
scribed and that faded almost imperceptibly into the normal surrounding bone 
were all of the uniformly radiopaque, or ground-glass, type. Only one of these 
osseous lesions showed any margin at all. These highly calcified tumors oc- 
curred with equal frequency in the maxilla and mandible. 
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Certain roentgenograms of the maxilla were deceiving with regard to the 
limits of the tumor. Roentgenograms of the maxillary sinus in Water’s posi- 
tion often gave the impression that the mass was diffuse, whereas the lateral 
view showed the tumor to be well circumscribed (Fig. 3). The posteroanterior 
view of the skull and intraoral roentgenograms, both dental and occlusal, were 


Fig. 1.—The variable roentgenologic appearance of fibrous dysplasia in intraoral dental 
roentgenograms. a, Cystic appearance with well-circumscribed border. 06, Dense mottled 
uppearance with well-circumscribed border. c, Extremely dense “ground-glass” appearance, 
not circumscribed but fusing imperceptibly into the surrounding bone. 


of value. The tumors of the antrum appeared to arise from the wall of the 
maxillary sinus, usually the lateral margin of the floor at the zygomatic portion 
of the maxilla. 

Intraoral roentgenograms were of value in disclosing the internal struc- 
ture of the tumor. They also may reveal the approximate time of onset of the 
lesion, as development of the tumor early in life may destroy the dental germ 





60 ZIMMERMAN, DAHLIN, AND STAFNE 0. S., 0. M., & O. P. 

January, 1958 
and retard or prevent eruption of the teeth already formed. Resorption of the 
roots of the teeth in the involved region was noted in four cases, and greatly 
retarded or possibly arrested development of the roots of the teeth was found 
in one instance. 


_ Fig. 2.—Extraoral lateral roentgenograms showing the same variation in roentgeno- 
logic appearance as in Fig. 1. a, Cystic type. b, Mottled type. c, ‘“Ground-glass,” or uni- 
formly densely radiopaque, type. 


Serial roentgenograms in several cases showed that some lesions became 
more calcified as the patient aged (Fig. 4). The osseous or more calcified 
tumors were found in older patients and the average duration of these lesions 
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Number 1 
was greater. The comparative study showed that certain lesions of fibrous 


dysplasia become more ealeified as they age, but exceptions were by no means 
iincommon. 


Pathology. Many of the gross specimens consisted of small pieces of 
umor and surrounding bone that had been chiseled or curetted from the lesion. 


, 


Hight of the specimens were circumscribed tumors removed in one piece. 


Fig. 3.—Roentgenograms in the same case of fibrous dysplasia of the maxilla. a, 
Water’s position reveals a diffuse radiopaque mass in the antrum but does not show the 
extent ow tata of the lesion. b, Lateral view shows that the mass is rounded and well 
circumscribed. 


Study of the gross specimens showed that the dysplastic tissue infiltrated the 
marrow spaces of the affected bone, making it impossible to determine ac- 
curately the gross limits of the process. Although the tumors varied greatly 
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in their osseous content, the gritty feel of their cut surface was the most char- 
acteristic feature. Maxillary lesions may extend into the sinuses to produce 
a bosselated mass. 

The basie microscopic pattern of this disease is that of proliferating fibrous 
tissue with variable amounts of osseous metaplasia (Fig. 5). The tumors in 
our group varied from those that were nearly purely fibrous to densely ossified 
masses. Grading these extremes of osseous metaplasia from 1 to 4, we found 





Fig. 4.—Roentgenographic evidence of calcification with advance in age. a, Lesion six 
months after curettage, when the patient was 15 years of age. b, Same patient four years 
later, showing pronounced increase in calcification within the lesion. Treatment was not 
given in the interim. 


that twenty-two lesions were classed in Group 1, twenty-one in Group 2, 
twenty-two in Group 3, and four in Group 4, the densely ossified group. His- 
tologic study alone did not allow us to correlate either the age of the tumor 
or the age of the patient with the amount of calcified material found. Many 
of these tumors contained small, round or oval calcified masses that have been 
called ‘‘cementicles’’ and that have caused confusion of fibrous dysplasia with 
cementomas. In this series, we did not find the chondromatous elements that 
‘have been described in some of the lesions reported by other authors. Giant 
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Fig. 5.—Histologic appearance in fibrous dysplasia. a, Tumor composed almost entirely 
of fibrous connective tissue. The masses of osteoid are small, round or ovoid, and are 
arranged in concentric layers without osteoblasts or their lacunae, These masses often are 
called “cementicles,” but their occurrence in such a large lesion of fibrous dysplasia as this 
suggests they are not exclusively odontogenic. b, A more osseous tumor in which the 
osteoid predominates in quantity. The calcified material is haphazard in arrangement and 
loes not show the architectural form seen in bone. The osteoid in this case shows lacunae 
with osteoblasts. ec, Mass of osteoid from a lesion of the jaw, showing the typical “Chinese- 
haracter” appearance as seen in fibrous dysplasia of long bones. (Hematoxylin and eosin 
tain. Magnification: a and b, X100; ec, 200.) 
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cells were present in many of the tumors. A total of fifty-one of our sixty- 
nine tumors contained from an occasional rare giant cell to none whatsoever, 
whereas twelve other lesions had a few giant cells present. The remaining 
six tumors contained many giant cells, found mainly at the margin of the mass 
and often in clusters; five of the six patients who had these tumors had not 
received previous treatment and infection was not present in the tumors, so 
these giant cells could not be attributed to treatment or infection. 


Treatment.—Only two of the sixty-nine patients underwent radical sur- 
gical extirpation of the tumor and surrounding bone. In 1910, one patient had 
a maxilla removed, except for the inferior border of the orbit, for a tumor 
that was diagnosed at that time as sarcoma. Another patient had her entire 
mandible removed for a tumor that measured 22 by 14 by 13 em. With these 
two exceptions, all patients received the therapy that was considered adequate 
for the tumor, namely, conservative surgical intervention. 


The conservative approach used in most of these cases was simply the 
removal of that portion of the tumor which caused obvious deformity. In al- 
most all cases, the lesion was considered to be too extensive to be removed 
completely. If total removal had been undertaken for most of the maxillary 
lesions, large antro-oral fistulas would have resulted. Complete removal of the 
mandibular lesions would have left a weakened jawbone, with the possibility 
of pathologie fracture. Postoperative irradiation was used for some of these 


lesions, but fewer patients have been subjected recently to this treatment; 
only two of the eighteen patients treated at the clinic in the past ten years 
have received roentgen therapy. Its use has decreased each decade, and it is 
apparent that both surgeons and radiologists consider that radiation is of 
little or no value in retarding the growth of this tumor. 

Prognosis.—Because of its benign nature, fibrous dysplasia does not jeop- 
ardize the life of the patient. In none of the patients we were able to follow 
did the lesion show any malignant transformation, and only eight of the forty- 
one patients (19 per cent) followed for five years or more showed persistence 
of the lesion with a noticeable increase in size. Seven of these eight patients 
who had persistent (or recurrent) tumors experienced trouble within five years, 
most commonly between two and three years. These persistent or recurrent 
lesions are of special interest because the patients were treated here and else- 
where several times. Five of the patients who had recurrent tumors were 
treated more than once, and one underwent six surgical attacks on the mass. 
is misleading in fibrous dysplasia, since com- 


be) 


The use of the term ‘‘ recurrence 
plete removal ordinarily is not attempted ; persistence of the tumor with notice- 
able enlargement to increase deformity is a more accurate statement of what 
actually occurs. Recurrence was noted in patients from the ages of 10 to 53 
years, and four of the patients were more than 24 years of age when the lesions 
recurred, This indicates that fibrous dysrlasia apparently does not become 
‘quiescent after adolescence, as sciie authors have suggested. 
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Comment 


It is evident that we have included within the scope of fibrous dysplasia 
esions that have been ealled ‘‘fibro-osseous dysplasia,’’ ‘‘fibro-osteoma,”’ 
ossifying fibroma,’’ and ‘‘osteofibroma.’’ This has been done to simplify 
he terminology and to eliminate, if possible, the many names that have been 
sed in the past to deseribe this tumor. However, we have excluded from the 
roup certain other tumors of fibro-osseous character that some authors have 
lassed with fibrous dysplasia. We recognize, then, a large group of fibro- 
sseous tumors af the jaw, of which fibrous dysplasia is but one distinct entity. 
‘ther tumors, such as fibroma, osteoma, osteoid osteoma, cementoma, and cher- 
bism (familial fibrous swelling of the jaws), admittedly have many histologic 
ud at times roentgenologie similarities to fibrous dysplasia, but, because of 
heir diverse clinical histories, we are of the opinion that they must be classed 
eparately from fibrous dysplasia. 

Osteoid osteoma shows a roentgenologie picture not easily confused with 
iny of the other lesions of the jaw. Furthermore, this tumor is painful; as 
irely occurs with other fibro-osseous tumors, the pain is the primary factor 
that causes the patient to seek dental or medical aid. Removal of the nidus 

causes complete resolution of the tumor without recurrence.’ 

Osteoma (exclusive of tori) occurs in patients averaging 40 or more years 

of age. It oceurs more often in the mandible than in the maxilla, but it is much 
more rare than is fibrous dysplasia in either location. Osteoma is found most 


commonly in the frontal sinuses and then in the ethmoid sinuses; it is rare in 
the maxillary sinuses.'' Removal of true osteomas effects cure without recur- 


rence, 

Cementoma is exclusively a periapical lesion. It is usually small, seldom 
more than 1.5 em. in diameter, and does not cause pain or swelling. This lesion 
occurs primarily in female patients in ratios expressed by various authors as 
8:1 to 17:1. It is a tumor of middle life, the average age of the affected pa- 
tients being more than 40 years. The location is much more commonly the 
mandible than the maxilla; when in the mandible, it occurs most often in the 
region of the anterior teeth. This lesion is often multiple; more than one tu- 
mor is found in 30 per cent of patients.** ?* 7° 

Cherubism, or familial fibrous swelling of the jaw, is the only fibro-osseous 
tumor of the jaw that is familial, a fact that distinguishes it from all the others. 
Patients so affected are younger than those in the other groups; cherubism 
usually is noted first before the patient is 3 or 4 years of age. The growth of 
the tumor appears to cease without treatment shortly after puberty, at which 
time surgical reduction of the deformity may be accomplished without fear 
of recurrence. Cherubism is almost always bilateral, affecting the angle of the 
mandible, the symphysis, and sometimes the tuberosities of the maxilla.* * 1% 1° 

Of the lesions under consideration, fibroma is most closely related his- 
tologieally and clinically to fibrous dysplasia. Thoma, however, separated it 
trom fibrous dysplasia, stating that the fibroma is encapsulated and generally 
does not reeur after removal. We encountered difficulty in distinguishing this 
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tumor from fibrous dysplasia but consider that the basic histologic pattern, the 
paucity of intercellular collagen, and the lack of osteoid are enough evidence 
to separate them, at least for the sake of functional classification. 

Fibrous dysplasia, as it is considered here, is found twice as commonly in 
females as in males. As already noted, the average age of our patients was 
26.6 years. The mass was more common in the maxilla than in the mandible 


and more often affected the posterior portion of either jaw. It was extremely 
variable in size and almost always was evidenced as swelling of a slowly pro- 
gressive type; pain, although sometimes present, was not severe and was sel- 
dom a major complaint. The rate of recurrence was about 20 per cent after 
any conservative operation. 

Microscopic study of fibrous dysplasia yielded little positive information 
that could be correlated with the clinical and roentgenologie behavior of this 
lesion. However, the slightly calcified tumors did not grow more rapidly than 
did the more highly calcified tumors. We were unable to correlate the rate of 
recurrence or the size of the mass with the amount of calcification within the 
tumor. When chondromatous elements were present, more careful study 
showed that most of these lesions were sarcomatous and could not be included 
in a study of fibrous dysplasia. We agree with Thoma*’ that classification 
according to the ratio of calcified to stromal material is of no practical value, 
as all the lesions have similar clinical courses. We consider that roentgen 
therapy is of no value in slowing or stopping the growth of the lesion and 


possibly may add the hazard of malignant transformation.’ * 


Summary and Conclusions 

A clinical, roentgenologic, and histologic study has been made of sixty-nine 
cases of fibrous dysplasia of the maxilla and mandible encountered at the 
Mayo Clinic. 

Fibrous dysplasia is an indolent tumefactive process of fibro-osseous char- 
acter, most commonly manifest as a ‘‘swelling’’ in patients from 10 to 30 years 
of age. The tumor occurs twice as commonly in females as in males and is 
found more often in the maxilla than in the mandible. The pathogenesis of the 
lesion is obscure, although the histologic appearance, the absence of inflam- 
matory elements, and the absence of clinical evidence to implicate trauma lend 
support to the developmental-defect or hamartoma theory of pathogenesis. 

Only one of the sixty-nine patients in this study had polyostotie fibrous 
dysplasia and none of the patients had Albright’s disease. Polyostotic fibrous 
dysplasia and Albright’s disease apparently are associated with solitary lesions 
of the jaw less frequently than was formerly believed. 

Many fibro-osseous lesions, such as fibro-osteoma, osteofibroma, ossifying 
fibroma, osteitis fibrosa, and localized osteodystrophia, actually fall within the 
scope of fibrous dysplasia. However, the term must not be used for lesions of 
similar histologic appearance, such as cementoma, osteoid osteoma, epulis with 
calcification, cherubism, brown tumors of hyperparathyroidism, and Paget’s 
disease, that can be separated by clinical, laboratory, and roentgenologie eri- 
teria, or this entity will become a catchall for fibrous sears of bone. Because 
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inieal, roentgenologic, and histologic evidence establishes a pathologie entity, 
mplifieation of terminology and elimination of much confusion could be ac- 
mplished by using the descriptive term ‘‘fibrous dysplasia.”’ 

Chondromatous elements were seen in many lesions of the Jaw. Only one 
such tumors was classed as fibrous dysplasia, all the other lesions being ma- 
nant. The presence of chondromatous elements in a tumor that is similar 

« inieally and roentgenologically to fibrous dysplasia warrants careful study, 
‘many of these will be found to be malignant. Chondromatous elements are 
‘e in maxillary and mandibular fibrous dysplasia. 

The treatment of choice in fibrous dysplasia of the jaws is conservative 

surgical intervention. Curettage may be of value in some cases. Irradiation 


is of no value and may be a potential hazard. 

Approximately 20 per cent of these tumors continue to grow after treat- 
ment, regardless of the form of therapy, except for those radically excised. No 
way was found clinically, roentgenologically, or histologically to prognosticate 


whether fibrous dysplasia would or would not reeur. 
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INVOLVEMENT OF THE MANDIBLE AND ORAL MUCOSA IN A 
CASE OF RECTAL ADENOCARCINOMA WITH 
GENERALIZED METASTASES 


Report of a Case 


rvING Meyer, B.S., D.M.D., M.Sc.,* SprINGFIELD, Mass., AND GERALD SHKLAR, 
B.Sc., D.D.S., M.S.,** Boston, Mass. 


Wy UNUSUAL ease of rectal adenocarcinoma with metastasis to the man- 
LA dible and adjacent oral mucous membrane has recently come to our at- 


tention. Because of the extreme rarity of oral involvement in metastatic 


spread from rectal malignancies, we felt that this case would be of interest as 


a diagnostic problem. 
Review of the Literature 


Involvement of the jaws and adjacent oral tissues by tumor metastasis 
from distant sites is comparatively rare’ *; this rarity is possibly exaggerated 
because the jaws and oral tissues are not routinely studied at autopsy. Many 
eases of metastatic tumors involving multiple organs may involve the oral tis- 
sues as well, but unless the patient’s oral lesions are noted during hospitaliza- 
tion these metastases would not normally be investigated at autopsy. 

Metastatic carcinoma of the jaws has been reported as arising from pri- 
mary tumors of the breast,®* lung,’-'° thyroid,’"? kidney,’*** prostate,’® 
testes’? uterus,?® ovary,’ 7° stomach,” sigmoid,” colon,*? and rectum.** The 
most common lesions metastasizing to the jaws are carcinomas of the breast 
and lung. The ovarian tumor reported was a dysgerminoma,”’ while the com- 
mon renal tumor with metastasis is a hypernephroma.'* Metastasis to the 
jaw from sarcoma has been reported,**-** and metastatic malignant melanoma 
has been observed.?*?8 Metastases to the soft tissues of the oral cavity are 
less common than those to osseous tissue. The tongue has been involved by 
carcinoma of the breast?® and lung.'® The gingiva has been involved by ser- 
ecoma,®° endothelioma,*! and bronechiogenie carcinoma.*” 


Case Report 


Chief Complaint.—A 64-year-old white widow was referred to Westfield State Sana- 
rium on May 2, 1956, because of “pain in the left jaw.” 


From Westfield State Sanatorium, Cancer Division, Westfield, Massachusetts, (Frederick 
S. Hopkins, M.D., Surgeon-in-Chief), and Department of Oral Pathology, Tufts University 
hool of Dental Medicine, Boston, Massachusetts. 
*Oral Surgeon, Westfield State Sanatorium, Cancer Division. 
**Assistant Professor of Oral Pathology and Periodontology, Tufts University School of 
Dental Medicine. 
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History of Present Illness.—The patient stated that in March, 1956, she became aware 
of a swelling in the left buccal mucosa which gradually became larger and more painful 
Radiographic¢ studies done at that time demonstrated definite destruction of the coronoid 
process of the mandible. Clinical examination revealed a fleshy, moderately hard tumor 
mass projecting from the left mandibular gingiva and buccal mucosa. She entered a locai 
hospital in April, 1956, where examination revealed moderate hypertension, an intraora 
mass associated with an external swelling of the left zygomaticofacial area, and a well 
functioning colostomy. No palpable cervical lymph nodes were evident. 

During this admission from April 21 to May 2, 1956, she was on symptomatic care, 
mainly directed to relieving the pain in her left mandible. She received small doses of 
Demerol and Thorazine. She took very little nourishment by mouth and therefore was 
given daily intravenous feedings consisting of 1,500 ¢.c. of 5 per cent dextrose in water 
with added vitamins. 

The patient was transferred to the Westfield State Sanatorium for diagnosis ani 
treatment of the intraoral tumor. 


Past History.—In December, 1945, the patient had a successful cholecystectomy. 

In July, 1955, she was hospitalized because of a complaint of severe pain in the lower 
abdomen of seven months’ duration. She gave a history of periodic bowel movements of 
‘Jellylike” consistency. Investigation by barium x-ray studies, followed by a biopsy, re- 
vealed a mass in the sigmoid. An albdominoperineal resection (Miles) was performed. The 
colon at the rectosigmoid junction contained a malignant tumor which narrowed the lumen 
and measured 9 em. in length; the tumor grossly extended through the wall to involve the 
adjacent fat. Twelve adjacent lvmph nodes and the left ovary were also found to be in- 
volved, Histologically, this proved to be an adenocarcinoma. 


-Intraoral photograph showing the large tumor mass arising from the buccal mucosa. 


She was discharged shortly thereafter with a well-functioning colostomy and subse- 


quently had no further difticulty with her appetite or bowel movements. 


Examination.— 

1. Physical examination (May 2, 1956): Local examination revealed a swelling of the 
left cheek, approximately 8 cm. in diameter, caused by a large intraoral tumor which was 
evident when the mouth was opened. It was attached to the left buccal mucosa and alveo- 
lar ridge (Fig. 1). The tumor measured 5.0 by 5.0 em., was polypoid and, although friable, 
was moderately firm in nature. The growth appeared to be highly vascular with a pur- 
plish blue color. No enlarged cervical lymph nodes were evident. 

General examination of the elderly, acutely ill woman included the following findings: 

Blood pressure: 200/100. 


Abdomen: A terminal colostomy present in the mid-portion of the left side 
of the abdomen; a questionable palpable mass in the liver located approximately 


ide 
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under the cholecystectomy scar; multiple small nodules palpable throughout the 


lower abdomen and adjacent to the colostomy. 


Pelvis: Questionable nodularity in this area, and a completely healed 


perineal incision. 
2. Laboratory findings: 
Blood count: 
Hemoglobin 9.3 grams 
Total leukocytes 15,000 
Platelets Normal 
Urinalysis: Negative. 
Chemistries: 
Nonprotein nitrogen 
Glucose 
Total protein 
Albumin/globulin ratio 
Scrology: Negative. 


2.—Posteroanterior radiograph showing osseous destruction of the posterior body and 
ramus of the left mandible. 


3. Radiographic findings: No gross involvement of ribs, dorsal spine, or lungs could be 
entified. Views of the mandible showed an irregular, osteolytic defect beginning at the 
angle of the left mandible and extending upward. This was interpreted as metastatic os- 
seous destruction (Fig. 2).* 
Treatment and Course.—The patient was admitted with a diagnosis of malignant tumor 


the jaw. A biopsy specimen was taken from the intraoral mass and was reported as 


*Haig Bozigian, M.D., Radiologist, Westfield State Sanatorium. 
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“deeply infiltrating colloid adenocarcinoma in fibroconnective tissue; the origin of the 
neoplasm is uncertain but could well be a metastasis from a carcinoma of large intestine.’’* 

Irradiation as a palliative procedure was started on May 10, 1956. A transfusion of 
500 ¢.c. of whole blood was given on May 21. On June 11, 1956, the intraoral mass was 
removed by cautery excision at its narrowest aspect immediately adjacent to the buccal 
mucosa. By June 14, 1956, the patient had completed 4000 r fractionated therapy to the 
left side of the mandible and was able to eat better. She was very weak, spending most of 
her time in bed; however, she was alert and well oriented. Another 500 c.c. of whole blood 
was given on June 28, and Demerol and Thorazine were again ordered on July 4 for recur- 
rent pain. She was transferred to a nursing home on July 23, where she received pallia- 
tive medication for the recurrent disease in the lower abdomen. 


The patient died in September, 1956. Autopsy permission was not granted. 


Fig. 3.—Surgical specimen of the intraoral lesion. Note the varying-sized cystic areas. 


Microscopic Studies.— 

Rectum and adjacent tissue: The rectal mucosa was seen to be deeply infiltrated by a 
well-differentiated adenocarcinoma consisting of numerous acinar structures secreting 
mucoid material (Fig. 4). Numerous adjacent lymph nodes were infiltrated and replaced 
by adenocarcinoma which was similar in appearance to the primary adenocarcinoma of the 
rectum (Fig. 5). The ovary was also infiltrated with adenocarcinoma. 

Intraoral tumor: Microscopic examination of the surgical specimen revealed a well- 
differentiated, deeply infiltrating adenocarcinoma in a dense fibrous connective tissue 
matrix. The acinar structures were comparatively larger and were secreting large amounts 
of mucoid material (Figs. 6 and 7). In other areas the cells were not as well differentiated, 
did not form clear-cut acinar structures, and presented bizarre mitotic figures (Figs. 
8 and 9). 


Discussion 


This case of carcinoma of the rectum with metastasis to the mandible and 
oral mucosa is presented because of the interesting mode of spread, as well as 
the extreme rarity of oral involvement in metastatic carcinoma of the rectum. 
Dukes,** in an analysis of 1,000 cases of rectal carcinoma, does not list a single 
ease of metastasis to the oral cavity. 


*William Kaufmann, M.D., Pathologist, Westfield State Sanatorium. 





Fig. 4.—Adenocarcinoma of the rectum. The tumor, composed of glandular configura- 
tions, is seen invading the submucosa, muscularis mucosae, and exerting pressure upon the 
glands of Lieberkiihn. Right: The epithelial surface in this area remains intact. (Hema- 
toxylin and eosin stain. Magnification, x46; reduced %po.) 


Fig. 5.—Mesenteric lymph node demonstrating the replacement of lymphatic tissue by 
metastasis from rectal adenocarcinoma. Note the similarity in pattern to the primary tumor 
in Fig. 1. (Hematoxylin and eosin stain. Magnification, x46; reduced %o.) 





MEYER AND SHKLAR O. S., O. M., & O. P 


January, 1958 


Fig. 6.—Low-power survey of the intraoral tumor, Note the numerous large acinar 
structures containing mucoid material, (Hematoxylin and eosin stain. Magnification, x46; 
reduced %o.) 


Fig 7.—High-power study of the outlined area in Fig. 6. Note the glandular structures 
composed of columnar epithelium, the dense fibrous connective tissue matrix, and the mucoid 
material within the glandular structures. (Hematoxylin and eosin stain. Magnification, «219; 
reduced *j9.) 
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Fig. 8.—Low-power study of another area from the intraoral tumor. Note the epithelial 
pattern and the relative absence of mucoid material. (Hematoxylin and eosin stain, Mag- 
nification, K110; reduced “e¢.) 


Fig. 9 High-power study of the outlined area in Fig. 8. Note the variation in cell 
ze, shape, and chromaticity and the presence of bizarre mitotic figures. (Hematoxylin and 
sin stain. Magnification, X300; reduced po.) 





MEYER AND SHKLAR O. S., O. M., & O. P. 
January, 1958 

Carcinoma of the rectum occurs twice as frequently in males as in fe- 
males.** Lymph nodes are commonly involved. Seefeld and Bargen* found 
node involvement in forty-seven of 100 cases of carcinoma of the rectum, 
perineural sheath invasion in thirty cases, and vein invasion in twenty cases. 
Dukes** found primary metastasis occurring in 35 to 40 per cent of his cases, 
with incurable metastasis to liver or lungs and nodes in upper abdomen being 
demonstrated in 15 per cent of the cases. Secondary metastases occurred in 
25 to 30 per cent of the cases. 

The spread of rectal carcinoma to the oral region could oceur by either 
lymphatic or venous routes, the latter being far more likely.*® 

Rectal adenocarcinoma usually spreads in an orderly fashion from node 
to node as far as the mesenteric and peripancreatic node area, and can then 
spread by the thoracic duct even to the supraclavicular nodes. In this case 
the patient presented no nodes in the neck. 

Spread by the venous system is fairly frequent and results in metastasis to 
the liver, lungs, bones, adrenals, and other organs. Several routes are possi- 
ble, namely, the portal route, the systemic route, and the vertebral circulation. 
In the portal route the tumor would be earried to the portal vein by the in- 
ferior mesenteric veins, traveling to the internal maxillary artery by way of 
the lungs, left heart, aorta, and earotid. In the systemic route the tumor 
would enter the inferior hemorrhoidal vein and then be carried to the iliac 
and vena cava. In the vertebral circulation it would be carried to the jugular 
vein by way of the lumbar and sacral veins, paravertebral vein, and cervical 
vein. Since an autopsy was not performed, the exact route is not known. Tu- 
mor cells enter bone via the nutrient artery and reach the spongiosa; from 
there they may perforate cortex and invade soft tissue. 

Since the tumor of the mandible and the large lesion of the buccal mucosa 
appeared to be one mass, it was assumed that the metastatic site was the 
mandible, with extension to soft tissue. Involvement of the soft tissue could 
have occurred prior to the bone involvement. 

Only two cases from the literature are comparable to this case. Ivy and 
Curtis®* reported an oral metastasis from a ‘‘villous papilloma’’ of the upper 
rectum. <A gingival swelling and mandibular radiolucency were noted, and 
biopsy revealed cystic areas with papillary structures lined by columnar epi- 
thelium. The oral tumor did not appear malignant. Radiation therapy was 
unsuccessful. An annular type of adenocarcinoma of the sigmoid, with metas- 
tases to the maxillary gingiva, liver, lungs, and regional nodes was reported 
by. Humphrey and Amos.*? 

In our case the microscopic features of the rectal adenocarcinoma suggest 
a typical pattern.** The oral tumor resembles the rectal lesion fairly closely, 
but appears to form larger acinar structures with the secretion of larger 
amounts of mucoid substance. In many respects the oral tumor resembles 
a mucoepidermoid tumor and, without the previous history of rectal adeno- 
carcinoma, one might not immediately suspect metastasis from a distant site. 
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Summary 


An unusual ease of adenocarcinoma of the rectum, with involvement of 
the oral mucosa and mandible as a feature of generalized metastasis, is pre- 
sented. From a review of the literature, this form of metastatic involvement 
‘rom rectal adenocarcinoma appears to be unique. The similarity in 
nieroscopie pattern between the rectal lesion and the oral metastasis is noted, 
ind the possible routes of metastasis are discussed. From the available evi- 
lence, it could not be decided whether the primary oral involvement occurred 
n the buccal mucosa or in the mandible. 
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RESORPTION OF ENAMEL AND DENTINE IN THE 
UNERUPTED TOOTH 


H. J. J. Buackwoop, M.B., B.Cu., B.D.S., Lonpox, ENGLAND 


HE crown of the unerupted tooth is normally separated from the adjacent 
vascular mesodermal tissue of the follicle by the reduced enamel epithelium 
Nasmyth’s membrane. This epithelial covering is thought to protect the 
derlying enamel from resorption or invasion by the vascular mesoderm, a 
ew which is supported by histologic studies of teeth which have not erupted 
cause of impaction or other causes.’ Resorption in these unerupted teeth 
ppears to proceed in an irregular manner, isolated areas only of enamel ‘and 


subsequently dentine undergoing resorption at any given time. Thus, it is not 

neommon to observe circumscribed areas of enamel undergoing destruction, 
while immediately adjacent enamel remains intaet. This has been attributed to 
destruction of the enamel epithelium in a fragmentary manner, subsequent 
resorption of enamel occurring only in those areas immediately related to the 
defective enamel epithelium. 

The high ineidence of resorption of the enamel and dentine of the crowns 
of unerupted teeth, reported by Weinmann, Svoboda, and Woods,* in eases of 
hereditary disturbance of enamel formation adds further support to the possi- 
bility that a primary defect, or premature loss, of the enamel epithelium may 
account for the extensive resorption reported in these eases. 

In the present study two eases are presented in which a defect is thought 
to have oceurred in the enamel epithelium lining the base of a developing 
fissure and through which resorption and invasion of the crown by the vascular 
mesoderm has taken place. 

Case Report 

During routine radiographic examination of a 10-year-old boy, a large radiolucent are: 
was discovered within the crown of the unerupted mandibular left second molar (Fig. 1). 
The enamel of the crown of this tooth was reduced in thickness and, although the outline of 
the cusps appeared normal, the usual contour of the amelodentinal junction was absent. It 
seemed, therefore, that a resorptive process was taking place within the crown of the tooth, 
causing resorption of the deep surface of the enamel as well as the dentine of the crown. 
The roots, however, appeared to be developing normally. 

The second molar tooth was removed under general anesthesia and, as it was com- 
pletely unerupted, the oral mucous membrane was first reflected carefully from the crown 
ind the tooth delivered gently from its socket with elevators. Some soft tissue remained 

herent to the occlusal surface, and this was found to be continuous through the depth of 
enamel into the substance of the crown. Otherwise, the enamel formation of the crown 


From the Department of Pathology, Royal Dental Hospital of London School of Dental 
Surgery, University of London. 
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Fig. 1.—Radiograph showing the radiolucent area within the crown of the unerupted 
mandibular second molar in a 10-year-old boy. 





Fig. 2.—Decalcified section of the mandibular second molar showing complete replace- 
ment of the dentine of the crown by vascular connective tissue. The dotted outline shows 
approximately the original contour of the enamel. (Hematoxylin and eosin stain. Magnifi- 


cation, X30.) 
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appeared normal except for a small area on the buccal surface where the enamel was ex- 
tremely thin and had fractured during removal. Soft tissue could be seen within the crown 
immediately beneath this fractured surface of enamel. 

Histologic Findings.—Microseopie examination of the decalcified second molar tooth 
showed the dentine of the crown to be completely replaced by soft tissue (Fig. 2). This 
tissue followed accurately the contour of the crown and consisted mainly of large spindle- 
shaped cells resembling fibrous connective tissue cells or fibroblasts. The rich capillary net- 
work supporting these cells was found to be in direct communication with the pulpal vessels 
at one point (Fig. 3) and also with the peripheral vessels through a short pedicle in the 
enter of the oce!sal surface of the crown. This pedicle extended through the thickness of 
the enamel and was covered by a well-formed layer of stratified squamous epithelium (Fig. 
+). Within the crown, however, the epithelium was replaced by a layer of multinucleated 
isteoclasts which must have been in close apposition to the deep surface of the enamel prior 
to its removal in preparation of the decalcified specimen. 

The periphery of the decalcified crown was formed by a thin layer of hard tissue 
ontaining branching cell inclusions and histologically resembling cementum or bone (Fig. 
5). The surface of this layer protruded in small convexities which must have been closely 
ilapted to the deep surface of the enamel prior to decalcification, as fragments of the 
namel matrix were still adherent to this surface. This tissue also covered the resorbed 
surface of the dentine of the roots (Figs. 2 and 3) and continued across the roof of the 
ilp chamber, forming a thin barrier between the pulp and the soft tissue invading the 
rown (Fig. 6). The pulpal surface of the barrier, however, was lined by a thin but 
ctively forming layer of tubular dentine and a deficiency over one cornu formed a small 
foramen through which several large vessels passed (Fig. 3). 





The remainder of the pulp tissue appeared normal and formation of dentine was active 
the roots. 


Discussion 


From the foregoing histologic description, it is apparent that the crown 
of the unerupted molar tooth has undergone resorption of the so-called ‘‘idio- 
pathie’’ or ‘‘spontaneous intermittent’’ type and, should this tooth have erupted, 

would certainly have presented clinically as ‘‘pink spot.’’ 

It is important in this ease, however, to determine the point at which the 
invading soft tissue first entered the crown. It seems unlikely that this tissue 
could have arisen from the pulp chamber as the communication, shown in Fig. 
3 at its widest dimension, permitted an exchange of little more than a few 
dilated blood vessels. On the other hand, the thick, epithelium-covered ‘‘ pedicle’’ 
which extended through the thickness of the coronal enamel would appear to be 
a much more likely souree of entry. Invasion of the crown of the tooth 
through this route, however, would necessitate a breach in the enamel organ 
through which the invading mesodermal tissue could pass and still maintain a 
vascular communication with the peripheral vessels. 

Histologic examination of developing molar teeth shows that the enamel 
epithelium lining developing fissures may reach very close, indeed, to the 
underlying dentine. During formation the fissures are relatively wide and 
carry a core of capillaries and connective-tissue cells which support the enamel- 
torming cells. A defect or break in the enamel epithelium at the base of such 
a fissure would bring the enamel and adjacent dentine in contact with the 
vascular connective tissues. With loss of the protective epithelium, resorption 
ind invasion of the enamel and dentine by the connective tissue could easily 
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Fig. 4. 


Fig. 3.—Narrow communication between the pulp, on the lower left, and the soft 
tissue occupying the crown, through which three dilated vascular channels can be seen to pass 
(Hematoxylin and eosin stain. Magnification, x30.) 

Fig. 4.—Higher magnification of the pedicle penetrating the center of the crown and 
showing the covering of stratified squamous epithelium which is continuous on either side 
with the remains of the reduced enamel epithelium above. (Hematoxylin and eosin stain. 
Magnification, x30.) 
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enamel showing the branching cell inclusions 
loss in 


Fig. 5.—Calcified tissue formed beneath the 


nd the irregular convexities on the surface apposed to the enamel prior to its 
lecalcification (Picrothionin stain. Magnification, 475.) 

Fig. 6 Bridge of calcified tissue between the pulp and soft tissue of the crown formed 
by a layer of tubular dentine on the pulpal! surface but containing irregular cell inclusions 
n the coronal side. (Picrothionin stain, Magnification, x65.) 
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ollow. Histologie evidence in support of this view was discovered incidentally 
luring examination of serial sections through the developing crown of a third 
nolar tooth. An invagination of the enamel organ, similar to that in the other 
leveloping fissures, was found to terminate in a small island of cells within 
he dentine (Fig. 7). These cells resembled spindle fibroblasts and had ap- 
varently resorbed the surrounding dentine. Some cells had also invaded the 
i\djacent enamel which, like the dentine, appeared to have undergone osteo- 
‘lastie resorption sinee the decalcified enamel matrix was well preserved in this 
rea and still surrounded the cell inclusions (Fig. 8). The blood supply in the 
orm of eapillary vessels was carried within a tubelike extension through the 
namel from the surrounding tooth follicle, the walls of the tube being formed 
ry the reduced enamel epithelium, a layer only several cells in thickness. 

It seems reasonable to assume that these histologic findings represent the 
arly stages of the same pathologic process that was seen in a more advanced 
form in the mandibular second molar tooth. The defect occurs primarily in the 
namel organ and the resorption and invasion of the calcified tissues of the 
erown by the vaseular connective tissue only take place subsequent to the loss 
‘f protection afforded by an intact enamel epithelium. The remnants of this 
enamel epithelium, in the ease of the second molar tooth, appear to have under- 
gone squamous metaplasia and are represented by the stratified squamous 
epithelial covering of the pedicle through which invasion of the crown is 
assumed to have taken place. 


Summary and Conclusion 


It has been demonstrated histologically that resorption of the enamel and 
dentine with subsequent invasion of the crown of an unerupted tooth by 
vascular connective tissue may take place primarily through a defect: in the 
enamel organ. The evidence in support of this statement is based on the inter- 
pretation of the histologic findings in two unerupted developing molar teeth. 
In each of these teeth resorption and invasion of the crown had taken place, 
possibly through a defect in the enamel epithelium lining an occlusal fissure. 


The author wishes to thank the Surgical Department of the Royal Dental Hospital of 
London for the clinical material, the Radiology and Photographic Departments for the 
reproduction of the radiographs, and Mrs. C. Beck for the preparation of the histologic 
material. 
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METASTATIC ADENOCARCINOMA OF THE MANDIBLE 


Harouip F. Bosco, D.M.D.,* New Brirarn, Conn. 


ETASTATIC adenocarcinomas of the mandible have been reported in liter- 
ature before. The case presented in this article is of interest since the 
metastatic lesion of the mandible was diagnosed before the primary lesion. 


Case Report 


E. B., a 78-year-old white man, was admitted to the New Britain General Hospital be- 
cause of multiple dental caries and a swelling on the left side of his jaw of four months’ 
duration. The swelling had given him only mild pain but it had gradually increased in size, 
There was no history of infection cr trauma to this area of the mandible. 

Physical Examination.—Physical examination by an internist revealed an elderly white 
Ophthalmoscopic examination revealed narrowing of the ret- 
The lungs were 


man, alert and well oriented. 
inal arteries. There was marked swelling of the lower left half of his face. 
clear to percussion and auscultation. Auscultation of the heart revealed frequent premature 
contractions. Blood pressure was 138/60. The abdomen was negative. Rectal examination re- 
vealed the prostate to be enlarged, stony-hard, and nodular. In addition, there was a history 
of dysuria, manifested by frequency, nocturia, and difficulty in initiating the urinary 
stream. A right inguinal hernia was also present. 


X-ray Examination. X-ray examination of the mandible on the left side revealed spic- 
ules of new bone formation and also destructive changes and abnormal new bone formations 
It was the impression of the radiologist that these changes were 


of the mandible (Fig, 1). 
In addition, the metastatic 


indicative of an osteogenic and osteolytic type of bone sarcoma. 
series revealed bony changes in the seventh rib, the left innominate bone, and the left femur. 
A photofluorogram of the chest revealed an abnormal aorta. An intravenous pyelogram re- 
vealed normal upper urinary tracts. 

Laboratory Studies.—Blood count revealed 3.9 R.B.C. and 74 per cent hemoglobin. The 
urinalysis was negative. Blood sugar was 97 mg. per cent. The sedimentation rate was 
elevated to 121 mm. per hour. Other findings included total protein, 5.9 Gm.; albumin, 3.3 
Gm.; and globulin, 2.6 Gm. Acid phosphatase was elevated to 5.5 Bodansky units. Alkaline 
phosphatase was 3.1 Bodansky units. The serology was negative. Hematocrit was 30 per cent. 

Operation.—All the remaining teeth were removed. A mucoperiosteal flap was turned 
back over the bulge of the bony tumor of the mandible. The mucoperiosteum was found to 
be excessively thickened and could be stripped away from the underlying bone with extreme 
difficulty and profuse bleeding. Following the elevation of this mucoperiosteal flap, a seg- 
ment of the underlying bony tumor was removed by the use of scalpel. The bony tumor cut 
away like soft cheese, and bled profusely. No attempt was made to remove this entire bony 
tumor, as it was felt to be a malignancy and possibly a metastatic carcinoma. The incision 
was then sutured with 000 silk, and the patient left the operating room in good condition. 


The bony specimen was submitted for pathologie diagnosis. 


*Attending oral surgeon, New Britain General Hospital; consulting oral surgeon, Bradley 
Memorial Hospital; consulting oral surgeon. New Britain Memorial Hospital; instructor in 
Department of Oral Surgery, Tufts Dental College. 
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The pathologic diagnosis was adenocarcinoma, metastatic in bone. It was the feeling 
of the pathologist that this probably arose from the prostate gland (Fig. 2). A urologist 
was consulted and upon examining the patient he concurred with the probable diagnosis of 
carcinoma of the prostate. The patient was taken to surgery and a transurethral resection 
was performed. The pathologic report on the tissue removed revealed partially differentiated 
adenocarcinoma of the prostate (Fig. 3). Therefore one week later the patient was returned 
to surgery and a bilateral orchiectomy was performed. 

The patient’s postoperative course was uneventful and he was discharged to be treated 


with stilbestrol. 


Fig. 3. 


Discussion 

I have seen this patient many times since his discharge from the hospital, 
and it has been interesting to note the regression of his symptoms and the re- 
duction in size of the metastatic lesion of the mandible since the orchiectomy 
and institution of stilbestrol therapy. The rationale for this favorable change 
in the patient’s general health is: (1) orchiectomy eliminates a great percent- 
age of the male androgenic hormones which stimulate the growth of these tumors 
and (2) stilbestrol counteracts the stimulating action of these male androgenic 
hormones. 

My thanks to Drs. Paul Rosahn and Thomas Madden, Pathology Department, Dr. John 
Larkin, X-ray Department, Mr. Alfred Spitzer, Clinical Photography Department, and all 
of the New Britain General Hospital. 
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NEUROLOGICAL ANOMALY ASSOCIATED WITH EXTREME 
MALPOSITION OF A MANDIBULAR CANINE 


P. Bruszt, M.D., Basa, HUNGARY 


y¥ TNDER this same title, Caldwell* described a left mandibular canine which 
\ had migrated to the right side but derived its innervation from the left, 


determined at extraction. This finding proved at the same time that the 


ooth had migrated from the left side. 

I have had two eases in which there were two mandibular canines on one 
side of the mandible and none on the contralateral side. These two cases are 
illustrated in Figs. 1 and 2. 

As the development of the body is bilaterally symmetrical, it must be proved 
one of the canines did, in fact, migrate from the contralateral side and 


that 
what we deal with is not a twin formation. Migration from the contralateral 


that 
side is supported by the following arguments: 


1. Duplicate development of canines is most uncommon. In the 


eases of duplication which have been published, there invariably had 


been canines on the opposite side, whereas in my cases there were none. 
2. In my eases the two canines are equal in size, but one is the 


mirror image of the other, one is a right and the other a left canine. 
The unilateral one stands near to the contralateral one. In one ease the 

axis of the tooth suspected of migration is oblique. 

[ have found these unilateral canines by chance in patients who sought my 
advice on other conditions and who did not want to have the malposed teeth 
removed. Later, however, one patient decided to have one of the canines ex- 
tracted for cosmetic reasons and the other gave me permission to use anesthesia 
in order to clarify the proper site of each. 

I saw Mrs. V. J. on April 12, 1956, to determine from which side the 
dystopie canine derived its innervation. In response to a mandibular anesthesia 
on the right side, all teeth except the canine with the left-sided shape became 
anesthetic, as determined by the use of a cotton pellet soaked in chlorethyl. 
In earlier investigations I found the chlorethyl test to be as efficient as the 
eleetrie pulp test. If the response is uncertain, the electric pulp test, too, will 
be unreliable. Next the left inferior alveolar nerve was anesthetized by a 
mandibular injection. The patient now did not signal ‘‘cold’’ when the 
canine on the right side having the left-sided shape was touched with the 
pellet. This is proof that this canine derived its innervation from the left 
side, supporting the view that it had migrated from the left side to the right. 

From the Department of Dentistry, Hospital of Baja, Baja, Hungary. 

*Caldwell, J. B.: ORAL SuRG,, ORAL MED., AND ORAL PATH. 8: 484, 1955. 
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The second patient, P. L., gave me permission to subject him to the above 
test on Sept. 8, 1956. At first it was ascertained that both canines responded to 
cold, although this reaction occurred a little later than in the case of the incisors. 





Fig. 1.—Two canines are visible between the two right lower incisors. 





Fig. 2.—Two canines are visible in front of the left mandibular incisors. 


Next, the right inferior alveolar nerve was blocked. After waiting the necessary 
length of time, it was found that the teeth on the right side did not respond to 
cold, whereas both canines remained sensitive to touching with the chlorethylized 
After a successful left block, both canines lost the ability to 


cotton pellets. 
Thus, in this case also, the misplaced canine derived its in- 


respond to cold. 
nervation from this side. 

This means that in one of my cases the anesthesia test employed confirmed 
the view that one canine had migrated, whereas in the other case the test spoke 
It seems highly improbable that the ipsilateral nerve would 


against migration. 
Nevertheless, this does not induce me to 


grow into the misplaced tooth later. 
give up my arguments in support of the migration theory. 
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Endodontics 


MORE AIDS TO ENDODONTIC PRACTICE 
Louts I. GrossMAN, D.D.S., DR.MED.DENT., PHILADELPHIA, PA. 


HE reception accorded my recent article entitled ‘‘A Few Aids to Endo- 

dontie Practice’’ (ORAL SurG., ORAL MED., AND ORAL Pata. 9: 305, 1956) has 
encouraged me to list a number of additional aids, with the object of saving 
labor or time and so making the practice of endodonties more pleasant and 
comfortable for the operator. 

While most of the suggestions listed are original with me, some have been 
included which are not. The latter have been acquired over a period of many 
years and eannot be traced to their sourees. It is recommended that the 
reader put some or all of the following aids into practice as soon as the oppor- 
tunity permits, lest they be remembered only for the moment. As in all else, 
‘to make use of time, let not advantage slip.’’ 

1. Replace glass beads or molten metal with ordinary table salt and run 
no risk of carrying either a glass bead or a piece of metal into the root canal. 
Table salt is as effective as either the beads or the metal for sterilizing root 
canal instruments, absorbent points, or cotton pellets, if the temperature of 
the sterilizer can be maintained at between 425° and 475° F. A thermometer 
should be inserted into the well containing the salt to enable one to check the 
temperature from time to time. The salt should be changed about once a 
month. 

2. After giving an injection for the removal of the pulp, and before ap- 
plying the rubber dam, test the tooth for anesthesia with an electric pulp tester. 
If anesthetized, there will be no reaction to the maximum amount of current. 
If not adequately anesthetized, a longer waiting period or an additional injec- 
tion may be necessary. This simple test may spare the patient some anxious 
moments and the operator some precious time. 

5+. Onee the rubber dam has been applied, it is sometimes found necessary 
to include another tooth under the rubber dam. Instead of removing the rub- 
ber dam, heat a burnisher, apply it (while still hot) to the dam over the ad- 
ditional tooth to be dammed, and hold it there for a moment with a little pres- 
sure. This will make a small hole through which the tooth may now be slipped 

ithout diffieulty. 

From the Oral Medicine Department, School of Dentistry, University of Pennsylvania 
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4. Have you had trouble with the rubber dam ‘‘bunching up’’ after you 
have slipped it over the tooth so that you could not tell one corner of the dam 
from another? This may be prevented by punching two holes at the top corners 
of the dam, before applying it, to indicate ‘‘topside.’’ While this may not be 
so essential in damming anterior teeth, it is very helpful when a posterior tooth 
is to be dammed. The two holes indicate the upper edge of the dam at a glance. 

5. If the rubber dam clamp is first applied over a tooth and the rubber dam 
is slipped over the clamp, it will often tear. To prevent this, place a drop of 
liquid soap over the hole in the rubber dam, This will allow it to slide over the 
clamp smoothly and easily without tearing the dam. Petroleum jelly may also 
be used, but it may soften and weaken the dam, while the liquid soap does not 
affect it. 

6. In treating a lower anterior tooth, it is well to penetrate the enamel with 
a stone before putting on the rubber dam. The lower anterior teeth are so much 
alike in appearance, when viewed through the small hole punched in the rubber 
dam, that an identification mark on the tooth to be treated before applying the 
dam, such as a partially prepared cavity, is a help. 

7. To attach a rubber dam marker on a root canal instrument, place the 
marker on a cotton roll or layer of gauze and pierce it with the tip of the in- 
strument; then adjust to proper length. 

8. To differentiate the smooth broach holder from the barbed broach holder, 
use holders made by different manufacturers. If the same holder is always used 
for the same type of broach, it will facilitate identification. 

9. When it is difficult to localize a root canal orifice, insert a transilluminat- 
ing light under the rubber dam, next to the root of the tooth. The pulp 
chamber will be lighted up, but the root canal orifice will appear as a dark spot 
which helps to direct one to its location. 

10. When it is difficult to insert a root canal instrument in the mesiobuccal 
canal of a molar, particularly when the instrument must be inserted from the 
distal surface because of the marked mesial inclination of the canal, grasp the 
instrument with a pair of Stieglitz splinter forceps and incline it in the direc- 
tion desired, holding the forceps flat in the palm of the hand. The instrument 
can now be inserted easily, as it is inclined in the right direction, and the narrow 
beaks of the forceps permit one to see the actual insertion of the instrument into 
the root canal. 

11. Identification of a root canal in a multirooted tooth is often difficult on 
an x-ray film. To differentiate one root canal from another, one of several 
methods may be used. For example, a reamer placed in one canal and a file 
in another canal will differentiate a mesiolingual from a mesiobuceal canal. 
Another method of differentiation is to place a silver cone in one canal and a 
root canal instrument in another, or a silver cone in one canal and gutta-percha 
cone in another. 

12. The removal of a pulp from a very wide root canal is sometimes difficult, 
as the coarsest barbed broach will fail to engage the pulp but will merely tear 
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‘irough it. In such a ease, insert two barbed broaches and twist one around 
ie other once or twiee, then remove both broaches at the same time. The pulp 
ssue will become engaged and will be removed easily in this manner. 

13. In treating a molar of questionable prognosis, instrumentate the most 
fficult canal first. If this is not successful and the tooth is to be extracted 

‘stead of carrying out the treatment intended, less time will have been lost 

both the patient and the operator. 

14. Perforations should not occur, but they do occur at times. To wall off 
perforation, first control the hemorrhage by applying a sterile pledget soaked 
ith epinephrine 1:100 or with 30 per cent hydrogen peroxide (Superoxol) for 
vo or three minutes. Then insert a gutta-percha cone in the root canal. Pack 
ft amalgam into the perforated area; then remove the gutta-percha cone. 
Vote: Do not use a silver cone for this purpose, as it will combine with the 
ereury of the amalgam and the butt end of the cone will break off, making it 

difficult to remove the silver cone which remains in the canal.) 

15. Very wide canals are often ‘‘weepy’’ canals, that is, much exudate 
drains into the root eanal. In such eases, irrigation of the root canal prior to 
filling it will often control the seepage. In other cases, sealing a zine iodide- 
iodine solution, such as is used during electrolytic medication, is often effective. 
Application of a 30 per cent hydrogen peroxide solution by means of an ab- 
sorbent point passed slightly through the apical foramen, or of epinephrine, 
or a minute or two is also helpful. 

16. To facilitate the taking of an x-ray film of a posterior tooth while it 
is under the rubber dam, attach a hemostat to the upper edge of the film, slide 
the film under the rubber dam, move it into place, then let the patient hold the 
hemostat by grasping it with the fingers, extending the index finger over the 
upper surface of the hemostat. 

17. In narrow root canals, the polyantibiotic paste should be pumped into 
the eanal with a suitable instrument, such as a smooth broach or reamer. If the 
latter is used, it should be removed by untwisting it from the canal so that very 
little of the polyantibiotie paste is removed with the instrument. 

18. To keep the needle of the polyantibiotic syringe sterile, a sterile empty 
carpule may be slipped over the needle. To facilitate the insertion of the needle 
through the rubber disk of the carpule, a hole may be made through the disk with 
a No. % or No. 1 round burr. 

19. To determine whether or not there is leakage during endodontic treat- 
ment, seal in a dressing of an aromatic antiseptic (Cresatin, camphorated chloro- 
phenol, or beechwood creosote) instead of the polyantibiotic paste. If the pa- 
tient becomes aware of an odor or taste, leakage is present. 

20. If cavit becomes dried out, do not diseard it. It may still be used when 
it is almost as hard as putty, and will harden in the tooth that much faster, 
thereby assuring a rapid seal. 

21. Time may be saved by fitting the gutta-percha or silver cone at the time 
of the eulture appointment, then filing it in an envelope until the canal is ready 
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to be filled. Before the cone is filed, it should be washed in hydrogen peroxide 
to remove any exudate. When the cone is ready to be cemented, it is sterilized 
in untinted tincture of Metaphen or Mereresin for one minute, then washed in 
aleohol, and air-dried. 

22. If a silver cone has to be reshaped in order to fit a root canal, it can be 
done as follows: Place two fine sandpaper disks face to face on a mandrel. 
Holding the silver cone in a pair of flat-nosed pliers, turn up an edge of the sand- 
paper disk so that the cone can be inserted between the disks. Now revolve the 
engine slowly, meanwhile rotating the cone so that the proper taper is main- 
tained. 

23. After fitting a gutta-percha or silver cone, place it in a Dappen dish or 
other receptacle filled with hydrogen peroxide to remove the serum or exudate 
with which it is sometimes covered, especially if it is a wide root canal and there 
has been much seepage. Visible evidence that the cone has been covered with 
exudate is given by the effervescence which results from the interaction of the 
organic material with the peroxide. The cone should then be washed with aleo- 
hol and air-dried before being inserted into the root canal again. 

24. After fitting a silver cone, hold it with a pair of flat-nosed pliers or 
Stieglitz splinter forceps and make a nick or groove all around with a earbo- 
rundum disk approximately 3 or 4 mm. from the butt end of the cone. After 
cementing the cone, the butt end ean be broken off by wiggling it back and forth 
with an instrument. 


4001 Spruce ST. 


Erratum 


In the author index to volume 10 of the JourNAL, which appeared in the 
December, 1957, issue, three articles by Louis Mandel and Harold Baurmash 


were erroneously listed on page 1338 as having been written by Irwin D. Mandel 
and Harold Baurmash. This portion of the index should read as follows: 


MANDEL, LOUIS, AND BAURMASH, Haro.p, Anaplastic adenocareinoma, 401 
— and —. Ranulae, 567 
and —. Thyroglossal tract abnormalities, 1131 





Research 


SALIVARY CATALASE AND PEROXIDASE VALUES IN NORMAL 
SUBJECTS AND IN PERSONS WITH PERIODONTAL DISEASE 


FREDERICK W. Kraus, Wituiam I. Perry, AND JOHN F. NICKERSON, 
BIRMINGHAM, ALA. 


UMBIRS and proportions of salivary bacteria vary from one estimation 

to another, yet their means exhibit a remarkable stability® * in the in- 
dividual mouth. The inference is that the governing factors regulating the 
microecology are supplied by the host. One of the two enzymes exerting the 
greatest influence on the fate of biogenic peroxide is peroxidase. It is a product 
of human salivary acini and of human salivary corpuscles.® 

Another peroxide antagonist is the enzyme catalase which in normal saliva 
is derived probably entirely from bacteria. Unless such substances as these 
two enzymes are added, the inhibitory effect of peroxide produced by bacteria 
will unphysiologically influence interactions among isolated salivary microor- 
ganisms in vitro. Information on the activities of these enzymes in saliva may 
permit the addition of physiologically corrective quantities to bacteriologie media. 


Method 


Ten-milliliter aliquots of whole saliva were obtained by paraffin stimula- 
tion. Duplicate determinations of catalase and of peroxidase values were per- 
formed as described previously* and the duplicates were averaged. Catalase 
was measured in units denoting milliequivalents of perborate decomposed per 
milliliter of saliva. The units of peroxidase were expressed in milligrams of 
purpurogallin formed per milliliter of saliva. Base-line data were obtained 
by repeated sampling from a group of eight subjects (Table I) who were com- 
pletely devoid of any manifestation of periodontal disease, detectable either 
clinically or radiographically, and who had little active dental decay. Saliva of 
these subjects was sampled on arising (at about 7 a.m.) and at 9 a.m., 11 a.m., 1 
P.M., and 3 p.m. for a total of five or six days of which only the first two days were 
consecutive. Mealtimes and smoking were left unrestricted, but the subjects were 

From the Veterans Administration Hospital and the Department of Microbiology, Uni- 
ersity of Alabama Medical Center, Birmingham, Alabama. 

Presented at the thirty-fifth general meeting of the International Association for Dental 
Research, Atlantic City, New Jersey, March, 1957. 

This research was partly aided by a contract, DA-49-007-MD-449, between the Office 

the Surgeon General, Department of the Army, and the University of Alabama. 
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discouraged from taking medicines or chewing gum. Cooperation was excellent 
except for the supply of first morning samples; the average number of these in 
the complete study varied from two to six per subject. 


Enzyme values were also obtained for the saliva of twenty-two patients 
suffering from moderate or severe manifestations of periodontal disease (Table 
V). The determinations were performed only onee for each patient. Dental 
caries in the periodontal group ranged from absent to rampant and seemed un- 
related to the enzyme levels. 


Results 


All individual catalase values were higher on arising than later in the day 
(Fig. 1). The difference between the mean catalase values at 7 A.M. and at 9 A.M. 
was highly significant (t — 57.82). The differences among the values at other 
times of sampling were not significant (Table II, B), so that one may assume 

















1 l i l 
7AM 9AM 11 AM iPM 3PM 


Fig. 1.—Diurnal variations of mean catalase units (milliequivalents perborate decomposed 
per milliliter} in saliva of eight normal subjects. G, Grand mean. 





relatively steady mean values of salivary catalase in the daytime. These mean 
levels differed significantly among the subjects (Table II, A and B). The param- 
eters at two typical times are shown in Table I, which also illustrates the 
stationary character of the mean daytime variability. 
All mean peroxidase values were lowest on arising (Fig. 2). The difference 
between mean peroxidase values at 7 a.m. and at 9 a.m. was highly significant 
t = 5.95) and the differences among time values still remained very noticeable 
P < 0.05) thereafter (Table III, B). It seemed clear, from observation of the 
group mean in Fig. 2 and Table I, that in the case of peroxidase not only the 7 
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A.M. means but also the 9 A.M. means were at variance with the mean level de- 
fined by the other three sampling periods. With two points lying outside the 
mean straight line, a curvilinear trend seemed suggested, and additional de- 
terminations at other times of the day or night might reveal a genuine cycle. 
Again, as for catalase, the mean levels of the subjects were distinctly individual 
(Table III, A and B). 

The group of normal subjects was exactly balanced as to sex. The enzyme 
values revealed no differences between male and female subjects. Student’s t 
tests performed’ for the 11 a.m. values on the basis of twenty-three observations 
in male subjects and twenty observations in female subjects were not significant 
for either enzyme (t < 1). 
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Fig. 2.—Diurnal variations of mean peroxidase units (milligrams purpurogallin formed per 
milliliter) in saliva of eight normal subjects. G, Grand mean. 





A product-moment caleulation (Table IV), testing for correlation between 
the two enzymes revealed no direct relationship, with the exception of three 


values which may be interpreted as play of chance. The over-all picture was 
one of failure to detect any correlation between the enzymes, either for the 
single subjects or for the normal group as a whole. The product-moment correla- 
‘tion between catalase and peroxidase for the pathologic group (Table V) was 
.252, which was also short of significance. 
The average catalase and peroxidase values were significantly higher for 
e group of periodontal patients than for the group of normal subjects (Table 
\l). For the sake of consistency, calculations of ‘‘F’’ and ‘‘t’’ values were 
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based on only the first observed 11 a.m. values for each normal subject. Caleula- 
‘tions on the basis of individual ‘averages (utilizing the 11 A.M. parameters of 
Table I) gave the same probabilities. The F for catalase denoted a significantly 
iigher variability of catalase values for the pathologie group. 


Discussion 


The peroxidase activity of saliva has not been quantitated previously, and 
mly one paper has dealth with catalase activity of saliva.1 The authors of that 
aper examined single specimens of. saliva from fourteen subjects and en- 
‘ountered a very high variability. In the present study, based on a total of 
224 determinations of each of the enzymes, a similar variability was obtained 
by eomparing the highest activity in the periodontal group with the lowest in- 
lividual catalase measurement in the normal group. The variabilities within 
‘ach of the two groups were very much smaller. 

The catalase units measured highest on arising. The greatest, and normally 
the only, source of eatalase in saliva is bacterial.* It is well known that bacterial 
counts of saliva are highest on arising. , 

Peroxidase, which is mainly a product of the salivary glands, gave the 
lowest readings in the early morning. This may be attributed to the lack of 
salivary secretion during sleep.’ 

The mean diurnal eurve of catalase units simulates the ‘‘diurnal tide’’ of 
total numbers of salivary bacteria, being highest on arising, falling steeply 
after breakfast, gaining with fasting, and dropping with food ingestion. In 
contrast, the mean peroxidase curve rises with the rising glandular activity and 
seems generally independent of recognizable external influences in healthy 
mouths. The absence of correlation between the two enzymes at either the in- 
dividual or the group level may be due to the different source of the enzymes. 

The known functions of both enzymes are similar, inasmuch as they decom- 
pose hydrogen peroxide and thereby lower the oxidation-reduction potential of 
the environment. The average values of both enzymes were significantly higher 
for the periodontal patients than for the normal subjects. The increase in these 
reducing enzymes may be one explanation for the proliferation of the obligatory 
anaerobes typical of periodontal disease. 

The levels of other bacterial enzymes, such as hyaluronidase’ and beta 
eluecuronidase,® have been found higher in periodontal disease. While it could 
be thought that the inerease in bacterial enzymes is due to a simple numerical 
increase in bacterial populations, one group of authors® concluded that there 
was a definite shift in proportions among the oral flora with gingivitis. 

Bacterial proliferation may explain the high catalase values in periodontal 
patients, but it begs the question as to the rise in peroxidase levels. When the 
answer to the problem was sought in minute hemorrhages possibly occurring 
in periodontal disease, another explanation was found for the excess of catalase 
but not of peroxidase: 4,000 ppm of blood in saliva would account for less 
ian one-half of the mean peroxidase increase in periodontal disease. Such a 
saliva would show a reddish tinge. Pink saliva was seen only two to three times 
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in the course of this study, but a yellow hue might have remained unnoticed. 
A yellow or brownish discoloration would have been caused by up to about 2,400 
ppm of blood, this could account for the total difference in catalase, but for 
only about one-third of the mean difference in peroxidase. It is apparent that 
blood is much more catalatic and much less peroxidatic than saliva. The 
greater variability of salivary catalase values in periodontal disease may be 
due to slight differences in bleeding. 

The remainder of the mean pathologie excess of peroxidase may be tenta- 
tively ascribed to exudated leukocytes, unless one assumes homeostatic changes 
in glandular secretion. The latter could be studied by statistical evaluation of 
differences in glandular peroxidase. Differences in rate of salivary flow could 
not account for the differences between normal and pathologic enzyme levels 
in this study. The rate of flow seemed independent of the group of subjects. 
It often took longer to collect specimens with the highest enzyme values. 


Summary 


Repeated measurements of catalase and peroxidase units in saliva revealed 
highly significant differences among the individual subjects. Significant dif- 
ferences were also éncountered between groups of healthy and periodontally dis- 
eased subjects. A sex-linked relationship and a correlation between the two 
enzymes could not be established. The characteristic mean curves of the 
enzymes, and particularly the drastic differences in early morning values, are 
in keeping with the different sources of the enzymes. In active periodontal dis- 
ease, part of the enzymes may be furnished by extravasated blood elements. 


The authors express their kindest thanks to Dr. Paul 8. Siegel for the statistical compu- 
tations, to Dr. John A. Hancken for the periodontal evaluation of the subjects, to Miss Clara 
J. Williams for technical assistance, and to Messrs. Joseph E. Mineo and John W. Desley for 


the illustrations. 
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Professional News Items 


Twenty-Fifth Anniversary Meeting of 
The New York Institute of Clinical Oral Pathology, Inc. 


The meeting will be held in Room 440 of the New York Academy of Medicine Build- 
g, 2 East 103rd St., New York, New York, Friday, Jan. 24, 1958, from 10 A.M. to 5 P.M. 
he program is as follows: 


History of Oral Pathology. Lester R. Cahn, D.D.S., F.D.S., R.C.S., (Eng., Edin.), 
Columbia University and president of the New York Institute of Clinical Oral 
Pathology, Inc. 

The Dentist’s Role in the Diagnosis of Lesions of the Oral Mucosa. Hamilton Bur- 
roughs Greaves Robinson, D.D.S., M.S., Ohio State University. 

Salivary Gland Disease. David Weisberger, D.M.D., M.D., Harvard School of Dental 
Medicine. 

The Importance of Histologic Study of the Various Radiolucent Areas of the Jaws. 
Charles A. Waldron, D.D.S., M.S.D., Emory University School of Dentistry. 

New Concepts of the Supporting Dental Structures and Periodontal Disease. Harry 
Sicher, M.D., D.Se., Loyola University School of Dentistry, Chicago. 

Clinical Oral Pathology Conference. Joseph L. Bernier, Colonel, Dental Corps, United 
States Army, F.D.S., R.C.S. (Eng.), Armed Forces Institute of Pathology, and 
Robert B. Shira, Colonel, Dental Corps, United States Army, Walter Reed Army 
Hospital. 


This meeting is open to the dental, medical, and allied professions. In order that 
seating facilities may be arranged, please advise as soon as possible whether you will attend, 
by communicating with the Executive Secretary, The New York Institute of Clinical Oral 
Pathology, 101 East 79th St., New York 21, New York. 


American Institute of Dental Medicine 
Case History Service 


The Institute continues to offer case histories from the broad field of dental medicine 
for the year 1957-58. These will include original 35 mm. Kodachrome slides of the oral con- 
dition, pertinent laboratory findings, medical background, roentgenograms, photomicrographs, 
diagnostic criteria, and whatever else may be indicated in each individual case, with a “general 
discussion” of the disease. A loose-leaf binder and matching Kodachrome slide box will be 
furnished to each participant. The fiscal year of the Institute runs from October 1 to Septem- 
ber 30. 

This monthly service began in October, 1952, and has met with outstanding success. 
During these five years it has provided a total of 810 one-year subscriptions and the histories 
were accompanied by 121 Kodachrome slides. 

Anyone subscribing to this case history service is entitled to full membership in the 
erican Institute of Dental Medicine. Members of the American Dental Association, the 
erican Medical Association, or their foreign equivalent are eligible to apply. Due to the 
it demand for this service, it is recommended that applicants subscribe at an early date 

for immediate delivery. 
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For further information, address all communications to the secretary, Mrs. C. Novembri, 
2240 Channing Way, Berkeley 4, California. 











Fifteenth Australian Dental Congress 


The fifteenth Australian Dental Congress will be held in Adelaide, South Australia, 
Feb. 23 to 27, 1959. Dr. Bertram H. Downs of Colorado Springs, Colorado, and Professor 


J. P. Walsh, University of Otago, New Zealand, have accepted invitations to give lectures. 












European Odontostomatologic Association for Implant Dentures 
A meeting will be held in Naples, Italy, Feb. 8 to 10, 1958, at the University of Naples. 
The meeting will be opened by the mayor of Naples. 
Please address correspondence to the secretary of the symposium, Prof. O. A. Borghesia, 
Clinica Odontoiatrica, Universita di Pavia, Italy. 













Beth Israel Hospital Announces Periodontia Course 


The Dental Department announces a postgraduate course in periodontia to be given 
in the spring of 1958. 

A two-week seminar in periodontia is scheduled for March 17 to March 28. The objec- 
tive of this seminar is to present to the practitioner all of the techniques employed in periodon- 
tal therapy, as well as theoretical background. It will include etiology, diagnosis, and treat- 
ment of various diseases of the supporting tissues of the teeth. Periodontal pocket therapy, 
as well as an over-all mouth rehabilitation program, will be stressed. Local environmental 
factors and systemic influences in periodontal therapy will be discussed. The material will 
be presented by lectures, demonstrations, and clinics. The tuition fee is $350.00. A deposit 
of $150.00 is necessary for enrollment. Co-Directors of the course are Drs. Henry M. Gold- 
man and Bernard Chaikin. 

For further information, write to Director of Public Relations and Education, Beth 
Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 






















Long Island Jewish Hospital Dental Internships Available 


Two rotating one-year dental internships are available at the Long Island Jewish Hospi- 
tal. They are to commence July 1, 1958. 

Application forms and information can be obtained by writing to Executive Director, 
Long Island Jewish Hospital, New Hyde Park, New York. 













American Cancer Society 


The American Cancer Society has announced that clinical fellowships at the senior 
resident level for the academic year 1959-60 may be applied for by institutions accredited by 
the Council on Medical Education and Hospitals of the American Medical Association. 

Application forms are available from the Director of Professional Education, American 
Cancer Society, Inc., 521 West 57th St., New York 19, New York. 















University of Arkansas 


The University of Arkansas has announced the formation of an Institute for Post- 
Graduate Education in Dentistry. The purpose of the Institute is to promote broadly the 
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advancement of dental education and all related phases of the arts and sciences that contribute 
directly to the profession. Plans are now under way for the development of a Registry of 


Oral Pathology. 

The activities of the Institute will be guided by an official Board of Directors named 
by the University. Directors selected are: Dr. William R. Patterson, Chairman, Texarkana; 
Dr. Hugh Moseley, Jr., Warren; Dr. Prentiss E. Ware, Ft. Smith; Dr. C. W. Nickels, Walnut 
Ridge; and Dr. Richard D. Hardin of North Little Rock. 

University officials and the officers of the State Dental Association feel that the Institute 
vill make a significant contribution to the health and welfare of the citizens of Arkansas. 


University of Illinois College of Dentistry 

The University of Illinois College of Dentistry has announced three short postgraduate 
ourses of particular interest to the general practitioner. 

On Jan. 31 and Feb. 1, 1958, a course in routine oral surgery problems will be offered. 
[he faculty will include Drs, A. G. Anderson, Eli Olech, Reid O. Engelmann, Daniel Laskin, 
Erwin Robinson, Seymour Yale, Max Sadove, Eldon Hammer, Duane DeVore, and William 
MeNabb. Registrations will be limited. 

On Feb. 6, 1958, a course on recent changes and current concepts in dental radiology 
vill be given by Drs. Seymour Yale and L. 8S. Goodman and Mr. J. D. Hauptfuehrer. Regis- 
trations will be limited. 

From March 31 to April 4, 1958, a course in dentistry for children will be given under 
the direction of Dr. Maury Massler, with Drs. Elsie Gerlach, Thomas Barber, David Torch, 
ind Marvin Kozlov assisting. Registrations will be limited to eight. 


New York University College of Dentistry 
A refresher course in periodontia and oral medicine will be given from Feb. 12 to April 
}, 1958, by Dr. Samuel Charles Miller and staff. There will be ten two-hour sessions, from 
t to 6 p.m. each Wednesday. Costs will be as follows: tuition, $135.00; books, $21.50; in- 
struments, $55.00. Enrollment will be limited to twenty-four. 
For further information, write to Secretary, Postgraduate Division, New York University 
College of Dentistry, 209 East 23rd St., New York 10, New York. 


Tufts University School of Dental Medicine 


Tufts University School of Dental Medicine announces the following postgraduate re- 

fresher courses: 

DPG. 705. Occluso-Rehabilitation. I. Lecture and Seminar Course. Monday through 
Friday, March 3 to 7, 1958, 9 a.m. to 5 p.M. Louis Alexander Cohn, associate 
professor of postgraduate prosthetics. Tuition, $250.00. Class limited. 

. 301. Minor Oral Surgery. Each Wednesday for eight weeks, March 5 to April 
23, 1958. Max Jacobs, professor of oral surgery, and staff. Tuition, $150.00. 
Class limited to fifteen. 

. 903. High-Speed Instrumentation for the Preparation of Cavities. Monday 
through Wednesday, March 17 to 19, 1958. R. A. McEwen, Atlanta, Georgia 
(former professor of operative dentistry, Emory University School of Dental 
Medicine). Tuition, $100.00. Class limited to twelve. 


For further information and application, write to Director of Graduate and Postgraduate 
udies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, Massachusetts. 
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Fellowships Available at the Medical College of Virginia, School of Dentistry 


Fellowships are available for dental graduates to prepare for teaching and/or research. 
This program is supported in part by the National Institute of Dental Research and each 


fellowship carries with it a stipend of $5,000.00 per annum. 

Applicants may be accepted as candidates for M.S. or Ph.D. degrees. In order to obtain 
such degrees, a trainee is required to major in a basic science. The latter may be in either 
anatomy, biochemistry, microbiology, pathology, pharmacology, or physiology. The trainee 
may also select a clinical discipline to be carried along with the basic science major. 

Courses in periodontics are also available for the session beginning in September, 1958. 
These courses, both one and two years in length, are designed to prepare the interested dental 
graduate for specialty practice in periodontics and to qualify applicants for admission to 
examination by the American Board of Periodontology. 

Complete details may be obtained by addressing: Dr. Holmes T. Knighton, Director, 
Graduate and Postgraduate studies, Medical College of Virginia, School of Dentistry, Rich- 


mond 19, Virginia. 


School of Dentistry, Western Reserve University 


The inauguration of a continuing series of postgraduate courses is announced. These 
courses will be designed so that the material presented will be useful for application in the 
individual dental office.. Serious consideration has been given to the current trends in dentistry 
with emphasis on the interests and needs of the practicing dentist. 

The first course to be offered will be entitled ‘“Psychodynamics and Practice Administra- 
tion in Dentistry” and will be conducted by Dr. Lloyd N, Hollander. The faculty will in- 
elude Drs. Edward J. Green, Robert K. Stinaff, and Gerald H. Strate. This three-day course 
will be held on April 21, 22, and 23, 1958. 

For further information, write to Philip Burwasser, D.D.S., Director of Post-Graduate 
Education, School of Dentistry, Western Reserve University, Cleveland 6, Ohio. 


Cumberland Hospital 
Dr. Ernest Baden, assistant professor of pathology, Fahley Dickinson University School 
of Dentistry, will speak at Cumberland Hospital, 39 Auburn Place, Brooklyn, New York, on 
Thursday, Jan. 23, 1958, at 9 p.M. Dr. Baden’s topic will be “The So-Called White Lesions 
of the Oral Mucous Membranes.” All are invited, 
Dr, Silik H. Polayes, pathologist and hematologist, Cumberland and Prospect Heights 
Hospitals, will speak at Cumberland Hospital on Thursday, Feb. 13, 1958, at 9 p.m. His topic 
will be ‘‘Blood Dyserasias in Dentistry.’’ All are invited. 
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Reviews of New Books 


Periodontia. By Henry M. Goldman and D. Walter Cohen. Fourth edition. 
St. Louis, The C. V. Mosby Company, 1957. 535 pages, 366 illustrations. 
Price, $12.50. 


The original author, Henry M. Goldman, has been joined in the fourth 
edition of Periodontia by D. Walter Cohen. In this new edition, periodontal 
therapy has been entirely omitted and the text is concerned with the examination, 
diagnosis, and etiology of periodontal disease. Here the reader will find con- 
densed present-day concepts of the anatomic, histologic, physiologic, and 
etiological factors of the periodontium. The book is well illustrated and 
indexed, and is representative of the high standards of the authors and 
publisher. 


D. J. H. 
Local Anesthesia and Pain Control in Dental Practice. By Leonard M. 


Minheim, St. Louis, The C. V. Mosby Company, 1957. 299 pages, 128 
illustrations. Price, $8.75. 


This is an excellent text which well describes not only the mechanism of 
pain, but also its control in dental practice. Most dentists use local anesthesia ; 
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all dentists are concerned with pain. The intelligent use of local anestheties 
and a practical understanding of pain control are assured the readers of this 
new addition to the literature. 

D. J. H. 


Design for Major Cleft Palate. By Horace Hayman Boule. London, Staples 
Press Ltd., 1957, distributed in U. S. A. by John de Greff, Inc., New 
York. 120 pages, 65 illustrations. Price, $6.00. 


This monograph on the prosthetic problems associated with major cleft 
of the palate should prove helpful to the dentist and laboratory technician who 
have to cope with such cases. The author presents five case histories. The tech- 
nique that he outlines commonly restores function and speech to adult patients 
afflicted with severe palatal clefts who did not have the advantage of early 


surgery. 
D. J. Bi. 


Kiefergelenkerkrankungen (Diseases of the Mandibular Joint). By Prof. Dr. 
Gerhard Steinhardt, Bremen, Germany. In Handbuch der Zahn-, Mund- 
& Kieferheilkunde, Vol. III, pp. 517-572. Miinchen, Urban & Schwar- 
zenberg, 1957. 


This is an excellent monograph dealing with all phases of the mandibular 
joint. Anatomie variations are first described and are illustrated with 
excellent low-power photomicrographs. Next the author takes up developmental 
disturbances of the joint, such as those seen in agenesis of the condyles, 
dysostosis mandibulofacialis, and hypoplastic condyles and their associated 
deformities. The next chapter deals with functional changes caused by abnormal 
conditions of the occlusion; excellent illustrations of sections through the joint 
are included. The resulting artheopathia deformans, with its associated 
characteristic symptoms, is discussed next. Treatment by occlusal corrections 
as well as by injections into the joint of Kinetin (Schering), Apertase (Hoechst), 
hyaluronidase, and hydrocortisone, is discussed. 

Clicking of the joint, which accompanies many of the different types of 
arthrosis and is one of the important symptoms that disturb a patient, is then 
taken up. Steinhardt’s classification, based on functional abnormalities, is 
illuminating and suggests specific kinds of therapy for each type of arthrosis. 
The author points out that roentgen examination is not of great help in most 
of the cases; only when gross deformities are present will the x-ray become 
diagnostic. Surgical treatment is recommended only in those cases in which 
conservative measures have failed. Meniscectomy is a symptomatic type of 
treatment which gives relief of severe pain in most cases, but not always. The 
author points out that defects in the joint surfaces which were not diagnosed 
preoperatively may be recognized during the operation and that these must 
be removed. Sometimes the findings indicate that a condylectomy should be 
performed instead of a meniscectomy. Steinhardt speaks of remodeling of the 
joint, smoothing of the joint surfaces with a bur, and removal of exostoses and 
osteophytes. Contouring the condyle to the shape of the glenoid fossa is 
possible without shortening or destroying the articular surface or removing 
the cartilaginous covering of the condyle. 

Arthritis of the mandibular joint is relatively rare. It may be caused by 
accidents, by adjacent suppurative processes, or by hematogenous infection. 
These conditions produce irreversible changes and may result in ankylosis, 
requiring an arthroplasty. Various procedures are described. 
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Nonarticular locking of the jaws must be distinguished from true bony or 
fibrous ankylosis. It may be due to changes in the elevator muscles following 
infectious processes, injuries with sear formation, myositis ossificans, or 
malignant tumors. 

Luxation and dislocation of the joint are often associated with displacement 
of the meniscus. Occlusal changes, injections into the joint to eliminate 
hypermobility, and operative corrections of the joint itself to prevent occlusal 
changes are discussed. The monograph ends with a description of the tumors 
of the condyle and surrounding soft parts. With the exception of the osteoma, 
tumors are rare. Cases reported in the world literature are mentioned. In- 
cluded are both benign (fibroma, chondroma, fibromyxoma, giant-cell granuloma) 
and malignant tumors (squamous-cell and adenocarcinoma, melanoma of 
metastatic nature, multiple myeloma, osteochondrosarecoma, and synovial fibro- 


sarcoma). 
a S 


Cortisone in Dentistry. By Lyon P. Stream, M.S.C., Ph.D., D.D.S., F.A.P.H.A., 
Consultant in Dental Research, Norristown State Hospital, Norristown, 
Pa. Brooklyn, Dental Items of Interest Publishing Company, Inc. Price, 
$5.95. 

The use of cortisone in dental therapy is discussed in this text by an 
authority on the drug. 

The book is written in an easily readable style and is illustrated with photo- 
graphs, tables, and graphs. It contains 178 pages and 57 illustrations. The 
book should prove a valuable adjunct to the library of the dentist and the 
student. It offers a medical basis for the application of adrenal cortical 
hormones in dentistry. 

T. J. C. 





Abstracts 
of Current Literature 


ANESTHESIOLOGY 
Pediatric Anesthesia, J. D. Stringham. Arch. Ophth. 57: 24, January, 1957. 


Psychic trauma can be avoided if the patient’s confidence is obtained and if proper 
preoperative medication is given. The anesthetic risk and the volume of anesthetic agent 
necessary to maintain the desired operative state are reduced in the properly premedicated 
patient. 
In patients from 5 months to 4 years of age, pentobarbital sodium, 6.5 mg. per 
kilogram, is given in a retention enema forty to 60 minutes preoperatively. In children over 
5 years of age, pentobarbital can be given orally. An opiate, meperidine or morphine, is 
given with a belladonna drug. The majority of these patients receive either thiopental 
sodium and nitrous oxide or cyclopropane. 

In induction, a mask is never placed directly on the patient’s face while he is conscious 
and the patient is never vigorously restrained. 

The open and semiclosed endotracheal anesthetic techniques and transnasal and oral 
intubations are described. 

Postoperative care in the recovery room, where a nurse is in constant attendance 


until the patient has fully recovered from the anesthetic, is important. 
e..a. © 


A Comparison of Anileridine, Morphine, and Meperidine in Man. R. D. Dripps, R. A. 
Millar, and D. H, Kneale. Surg., Gynec. & Obst. 105: 322, September, 1957. 


‘There is a continuing search for potent analgesic drugs, the ultimate goal being a 
compound which can produce pain relief without side actions.’’ 

Anileridine is a derivative of Demerol. In a study of 415 patients, its ability to 
relieve immediate postoperative pain and restlessness as compared with meperidine (Demerol) 
and morphine was recorded. 

In some instances, anileridine was given intravenously to patients receiving nitrous 
oxide anesthesia to increase the potency of this anesthetic. 

The drug proved to be midway between morphine and meperidine as an analgesic 
and in relief of restlessness; it caused less circulatory depression. 

The authors conclude that the drug deserves continued evaluation, primarily because 


of its lessened side reactions. 
Ry ate Me 
The Effect of Cyclopropane Anesthesia on Cardiac Output and Related Hemodynamics in 
Man, T. Han Li and B. Etsten. Anesthesiology 18: 15, January, 1957. 


The patients were in good physical condition and had no discernible cardiovascular or 
pulmonary disease. The preanesthetic dosage of morphine and scopolamine varied according 
to the age, body weight, and physical status of the patients. No significant changes were 
found before the administration of cyclopropane. 
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During the light and deep levels of cyclopropane anesthesia, twelve of the fifteen 
leterminations showed a reduction of the cardiac output from 1 per cent to 39 per cent. 
(here was no significant change in intrathoracic blood volume during any of the levels of 
urgical anesthesia. The average decrease of the heart rate during the light and deep levels 
vas 16 and 14 per cent, respectively. 

In ten of twenty-five determinations the stroke volume increased; in five instances it 
lecreased; and in the remaining ten observations there was no significant change. 

In thirteen of the fourteen experiments the mean arterial blood pressure was elevated 
uring cyclopropane anesthesia when compared to the control value of 95 mm. of mercury. 
uring light cyclopropane anesthesia, total peripheral resistance increased 46 per cent. 
uring the deep and very deep levels, the resistance increased 30 per cent. 

The prolonged mean circulation time during the light and deep levels of cyclopropane 
nesthesia reflects the reduced cardiac output at these levels. 

The findings of an increase in the central venous pressure, the pulmonary arterial 
ressure, and the total peripheral resistance indicated a pressor effect of cyclopropane on 


e systemic and pulmonary circulation. 
= o. 


The Use of Endotracheal Cuff: Some Data Pro and Con. J. Adriani and M. Phillips. 
Anesthesiology 18: 1, January, 1957. 


This study was made because of many arguments for and against the use of the 
endotracheal cuff. 

It was found experimentally that inflation of the cuff does not traumatize the trachea, 
bronchi, or lungs. 

The cuff assures against aspiration into the trachea, even when regurgitation into the 
pharynx oceurs. Besides not guarding against aspiration, packing presents a number of 
major disadvantages over the endotracheal cuff. 

The use of a cuff does not appreciably enhance the severity of an existing arrhythmia 
or inerease the incidence of arrhythmias. 

The largest possible catheter with the thinnest noncollapsible wall, which can be easily 
introduced into the trachea without force, is the most desirable and the one which assures 


I 
the least interference with ventilation. 


Z. 2. G. 


ORAL PATHOLOGY 


Actinomycosis: Its Recognition and Treatment. J. C. Harvey, J. R. Cantrell, and 
A. M. Fisher. Ann. Int. Med. 46: 868-885, May, 1957. 


Thirty-seven patients with actinomycosis were treated, nine in the cervicofacial region. 
The diagnosis was confirmed by laboratory studies. 

Before 1945 no currently regarded specific treatment was given to any of these patients. 
Iodides were routinely administered to all patients, a few patients were given thymol, 
irradiation of lesions was tried in a few patients, and surgical drainage of abscesses was 
performed occasionally. 

Since 1945 all patients had received penicillin as a specific treatment for the infection. 

the earlier patients the dose of penicillin varied from 300,000 to 1,000,000 units a day. 
t is now standard practice to give 10,000,000 to 20,000,000 units of penicillin a day intra- 
ously in a continuous drip. After an initial period of thirty to forty-five days of anti- 
robic therapy, wide surgical excision of the infected tissues was performed. In lesions 
ving the superficial structures, the wound was packed open and allowed to heal by 
ndary intention. After the operation, 2,000,000 to 5,000,000 units of penicillin was 
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given intramuscularly every day for twelve to eighteen months. The last two patients 
in doses of 5,000,000 units 


treated were given phenoxymethyl penicillin (penicillin V) 
daily by mouth. 

The preferred treatment of actinomycosis is a combination of massive, long-term 
administration of penicillin and wide surgical excision of infected tissues. With this com- 
bined therapy, the cure rate in this infection has been rased to 88 per cent in the last five 


years. 
ye 


ORAL MEDICINE 


Der Kunstfehler und seine Begutachtung (The Professional Mistake and Its Legal Evalu- 
ation). P. Schmuziger. Schweiz. Monatschr. Zahnh. 67: 581, 1957. 


This is an excellent article which is divided into three parts: (1) examples of pro- 
fessional mistakes and the difficulty in evaluating them; (2) the relationship of the physi- 
cian or dentist to his patient; and (3) the expert testimony, the duties, and obligations 
of the expert. 

The writer defines a professional mistake as the disregard of the currently accepted 
principles of medical and dental sciences. Excepted should be mistakes which in a pro- 
fession of such vast extent, with so many controversial opinions, are unavoidable in a 
restricted measure. The expert must be unbiased; he must establish or exclude the exist- 
ence of damage, since a mistake without damage cannot be prosecuted. The fact that 
some patients try to obtain certain treatment which is contrary to the better judgment of 
the dentist must be considered. The opinion of the expert must be corroborated by the 
current literature. He should aid the judge or the jury in understanding a complex case 
and the treatment of such a case in order to evaluate the case properly and render a just 
verdict. The expert should examine the plaintiff in order to answer a defined question put 
by the court or the lawyer. He also should have the right to question any witness in 
order to gather all the facts of the case. He should give his professional opinion unbiased 
and should not be influenced by the plaintiff or the defendant. 

The article contains excellent examples from the author’s experience and from the 


literature. 
| ee ey 





Operative Oral Surgery 


CASE REPORT OF A CAVERNOUS HEMANGIOMA 
OF THE SUBMAXILLARY TRIANGLE 


WivuiaMm F. Harrigan, M.D., D.D.S.,* Harry Freprics, B.A., D.D.S.,** anp 
Evucene H. Spiece., A.B., D.D.S.,*** New York, N. Y. 


ISTORY of Present Illness.—This was the first Manhattan Veterans Ad- 

ministration Hospital admission of the patient, a 26-year-old Negro man 

complaining of swelling of the left side of the face and neck of approximately 
three years’ duration. 

While stationed at an Army camp, the patient first noted a small swelling 
growing in his neck just below the mandible. This swelling apparently in- 
creased in size and was more obvious to the patient when he strained, as in 
blowing against his closed lips and nose. 

The patient soon became greatly concerned when he found that the swell- 
ing increased many time in size if any pressure was put around his neck. The 
placing of a towel about his neck at the barber shop immediately increased 
the size of the swelling. When the patient bent over, as in tying his shoelaces, 
the swelling increased. The patient stated that if he were recumbent on his 
left side for any brief length of time, the swelling soon became very prominent. 

Essentially the past history was noncontributory. In Korea in 1950 the 
patient received a shrapnel wound in the left thigh. He is married and has 
one child. His habits include a moderate use of alcohol. There is no personal 
history of the use of tobacco or drugs. 


Physical Examination.—On examination, the patient’s blood pressure was 
160/110. The pulse rate was 80. He appeared as a well-developed, well-nour- 
ished 26-year-old Negro man. Ear, nose, and throat examinations were es- 
sentially negative. The chest was clear to percussion and auscultation. There 
was a soft systolic murmur at the apex of the heart. The abdomen was nor- 
mal without palpable masses or organs. Neurological, skin, and lymphatic 
systems were normal. The dental examination showed the dentition in good 


*Consultant, Oral Surgery Section, Dental Service, New York Veterans Administration 
Hospital, New York, New York; Chairman, Department of Oral Surgery, New York Univer- 
sity College of Dentistry. 

**Oral Surgeon, Oral Surgery Section, Dental Service, Veterans Administration Hospital, 
New York, New Yor 

***Resident in Oral Surgery, Oral Surgery Section, Dental Service, New York Veterans 
Administration Hospital, New York, New York. 
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repair. There appeared to be a greater than normal amount of melanin dep- 
osition over the gingiva, as is frequently observed in members of the Negro 
race. A soft, somewhat irregular swelling, measuring 2 by 3 em., was ob- 
served in the left submaxillary region. Upon straining or tightening a towel 
around the neck region, the mass would rise approximately 5 em. above the 
skin level. The mass was easily suppressed digitally, but still palpable after 
compression. Intraorally, the mass was evidenced by a rise in the mucobuccal 
fold, extending from the lower left lateral incisor to the region adjacent to 
the second molar. A similar, smaller 1.5 by 1.5 em. mass was felt in the lower 
anterior cheek. 

The laboratory examination revealed a hemoglobin of 16.3 Gm. The white 
count was 5,500, with a normal differential. The blood serology was negative, 
as was the urine examination. 


Course in the Hospital—The patient was admitted to general surgery on 
Oct. 22, 1956, with a tentative diagnosis of ‘‘ branchial cyst, left submaxillary 
region.’’ The following day he was seen in consultation by the oral surgery 
section of the dental service. The patient was examined intraorally, as well 
as extraorally, without any signficant findings directly attributed to the masses 
described. A roentgenographic series of all the teeth, as well as extraoral 
roentgenograms (including lateral films of the mandible, Waters’, and postero- 
anterior views) were made. The series was essentially within normal limits, 
with no apparent osseous changes. The patient was referred back to general 
surgery for further evaluation. 

Three days later it was decided to aspirate some of the contents of the 
mass. Under local anesthesia, using procaine hydrochloride 2 per cent, an 
aspiration syringe and needle was inserted into the neck mass. Rich venous 
blood was obtained. It was then decided to inject sodium diatrizoate, a roent- 
genographic contrast medium, into the area and view the mass roentgeno- 
graphically. 

On Oct. 31, 1956, a venogram of the lesion was performed, using Hypaque 
solution. Initially a test dose of 1 ¢.c. was administered intravenously with- 
out any untoward effects. Roentgenographically, a mass appeared in the left 
submaxillary region (Figs. 1 and 2). It was then felt that the lesion repre- 
sented a hemangioma of the neck with radiating dilated vessels. 

The patient came to surgery on Nov. 8, 1956. Under general anesthesia 
(Pentothal sodium for induction, followed by cyclopropane and oxygen), a 
transverse incision was made, extending below the angle of the mandible to the 
midline submentally. The incision was carried through the platysma muscle, 
which was reflected upward and downward. The tumor was exposed by sharp 
dissection and the mass and its veins were dissected free from the underlying 
structures. Large venous tributaries were recognized and these were doubly 
clamped and ligated with 000 catgut suture material. After removal of the 
-mass, the wound was closed with interrupted 000 silk sutures and a Penrose 
drain was inserted at the posterior angle of the wound. The patient was sent 
to the recovery ward in good condition. 
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Fig. 1.—Lateral view of mandible showing the Hypaque solution injected into the mass 
of the left side of the neck. The solution outlines the extent of the mass and shows the 
associated vessel tributaries and their entrances into the anterior and posterior facial veins. 





Fig. 2.—The anteroposterior view showing the mass outline and vessel tributaries. 
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Two days later the drain was removed and the patient appeared well, 

with satisfactory healing of the operative site. One month later the patient 

returned for removal of another hemangioma at the corner of the mouth, 

which was excised without difficulty and found to be of only minimal propor- 
tions. The patient was finally discharged on Dee. 21, 1956. 


Biopsy Report of Original Lesion.— 

Gross description: The specimen was described as a racemose mass of soft 
to firm tissue, dark red in color, measuring 4 by 2.2 by 0.7 em. Some of the 
constituents were separate nodular masses, varying in configuration; some were 
hard and appeared to have calcified interiors. Other components resembled 
lymph nodes. Numerous catgut sutures were applied to the interior of the 


specimen. 


Peres 
Fig. 3.—Photomicrograph presenting irregular blood vessels, many of which show 


marked hyalinization and calcification of their walls. Within the fibrous connective tissue 
are seen numerous salivary glands of the serous type. (Magnification, x32: reduced 14.) 


Microscopic examination: The section presented a number of irregular 
blood vessels, many of which showed marked hyalinization of their walls with 
foeal irregular calcification. The vessels were associated with a loose fibrous 
stroma in which there were portions of glands of salivary type, primarily serous. 
There was a moderate amount of adipose tissue. There were broad areas of ex- 
travasated blood. Some of the vessels showed organizing thrombosis. At least 
one multinucleated giant cell of the Langhans type was present in the prolif- 
erated fibrous connective tissues (Fig. 3). 

Diagnosis: Cavernous hemangioma with hyalinization and calcification. 
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Discussion 


The cavernous hemangioma is usually congenital in origin, but in some 


instances the large size suggests that it is acquired later. It may oceur in 
any situation, but is seen most often in skin and mucous membranes, the 
liver, and oceasionally the spleen. In the skin it is congenital, but may be- 
come neoplastic. The lesion is deep red or purple, well defined but not often 
encapsulated, soft, and spongy. It is depressed in the cross section because 
the blood leaks out of it. Microscopically, it contains vascular spaces, variable 
in size but mostly large and sinuslike. The supporting connective tissue is 
seanty, but fairly heavy bands may give a degree of lobulation. The associated 
blood vessels may show hyalinization of their walls with calcification areas 
known as phleboliths. Formation of thrombi in the lumen of the blood spaces 
is not unusual. These thrombi may organize and occlude the blood vessels 
with fibrous tissue. 
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MIXED TUMOR OF THE TONGUE 


FREDERICK T. WIGAND, CAPTAIN (DC) USN* 


peg tumors may be found in almost all of the associated structures of 
the mouth, having been reported in the hard and soft palates, the lips, 
the cheeks, the tonsil, within the mandible and maxilla, and in the tongue. 
The tongue, however, is a rare location for a mixed tumor. 

Ash' reported 683 cases of mixed tumors, with the following distribution : 
parotid gland, 503; submaxillary gland, 55; sublingual gland, 2; lip, 40; palate, 
80; and tongue, 3. A collective review of the literature by Cheyne, Tiecke, 
and Horne? disclosed that mixed tumors of the tongue are infrequent. 

The case to be reported is of interest because of its rarity rather than be- 
cause of its technical management. 


Case Report 


History.—M. T., a 23-year-old white man, an Airman Apprentice in the United States 


Navy, reported to the United States Naval Hospital in Jacksonville, Florida, on Dee. 19, 
1955. Two weeks earlier the patient had noted what he described as a “tumor” on the 
right lateral aspect of the tongue. According to the patient, the lesion had not progressed 
in size and had caused no pain. There had been no irritation at the site of the growth. 


Examination.—The general physical examination on Dec. 20, 1955, was essentially 
negative, with the exception of the oral examination, which revealed a growth about 2 
em. in diameter on the left lateral surface of the tongue opposite the mandibular molar 
area (Fig. 1). The tumor was firm and rubbery, nontender, and the overlying mucosa was 
not ulcerated. The general oral condition was excellent. Cervical nodes showed no en- 
largement. Serology was negative. The leukocyte count was reported as 8,800, with a 
differential count of neutrophils 76, lymphocytes 22, and monocytes 2. Hemoglobin was 
14.0 Gm.; bleeding time was 45 seconds; coagulation time was 3 minutes and 45 seconds. 
Results of the urinalysis were reported negative. A tentative diagnosis of “mucous cyst” 
was entertained. 

Operation.—The operation was performed on Dec. 22, 1955, under local anesthesia. 
The tongue was grasped between two pieces of dry gauze, and retracted forward out of 
the mouth. A curved incision, 3.0 em. in length, was made in the mucous membrane ad- 
jacent to the inferior border of the growth. Beneath the mucous membrane was found an 
ovoid, circumscribed solid mass of tissue, approximately 2.0 em. in diameter. The en- 
capsulated mass was dissected free of the subepithelial tissue and removed intact. The 
edges of the operative wound were approximated with interrupted 000 silk sutures. 


Progress.—No postoperative medication was prescribed for the patient other than 
codeine sulfate, 0.5 grain every four hours, should pain occur. A liquid diet was ordered. 
. The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 

*Chief of Dental Service, United States Naval Hospital, Jacksonville, Florida. 
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Fig. 2.—Photomicrograph of mixed tumor of tongue. (Magnification, x100.) 





Fig. 3.—Topographic view of mixed tumor of salivary gland origin showing connective tissue 
capsule. (Magnification, x10.) 


Fig. 4.—Photomicrograph of mixed tumor of tongue showing pseudocartilaginous area. (Mag- 
nification, 100.) 
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Except for a slight tenderness on the left side of the tongue and a small localized 
swelling at the site of operation on the first two postoperative days, the postoperative con- 
valescence was uneventful. On the fifth postoperative day, the sutures were removed from 
the line of incision. On Jan. 12, 1956, there was complete healing per primam. The patient 
was discharged to duty with instructions to return each month for observation. 


Pathologic Examination.—The operative specimen was reported by 8S. 8S. Barron, 
Lieutenant Commander (MC) USNR, as a mixed tumor, benign, from the tongue. The 
pathologie report is quoted: 

“Gross: Specimen consists of an ovoid, almost round, sharply circumscribed, moderately 
firm portion of tissue measuring up to 13 mm. in maximum diameter. On section, a firm 
semitranslucent, whitish appearance is seen throughout, with a small, irregular orange 
streak. Micro: Sections show an unusual tumor, which is fibrous in many places, cellular, 
and in many places appears vascular; there are mucoid changes in various places. No evi- 
dence of malignancy is seen. In some respects this resembles a benign mixed tumor, while 
in others the appearance is that of an unusual angioma. Diagnosis: Mixed tumor, benign, 
from the tongue.” (Figs. 2, 3, and 4.) 


Fig. 5.—Appearance of tongue eight months after removal of mixed tumor. 


The specimen was submitted to the Armed Forces Institute of Pathology, Washington, 
D. C., for consultation. Colonel Joseph L. Bernier of the Institute commented: “Although 
this lesion is classified in the general group of mixed tumors, the pattern of growth and 
large amount of mucoid material are suggestive of an adenomatous lesion.’?’ The Armed 
Forces Institute of Pathology’s final diagnosis was mixed tumor, tongue. The pathologist 


was Colonel Joseph L. Bernier. 

Following surgery, the patient was observed once each month for a period of eight 
months. He was discharged from the Naval Service on Aug. 22, 1956, and was lost for 
further observation. At the time of discharge, there was no evidence of recurrence of the 
growth and the operative site was no longer visible (Fig. 5). 


Comment 


In the ease presented, the ease with which the tumor shelled out is indica- 
tive of a benign mixed tumor. However, invasion and penetration of the 
capsule could have oeceurred. For this reason, the possibility of future local 
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recurrence exists. The marked tendency to recur after operation is one of 
the most objectionable features of the mixed tumor. According to MeFarland,° 
the average interval before recurrence is approximately seven years. 

The growth was located on the tongue, an unusual site for the mixed 
tumor. The lesion may be erroneously diagnosed preoperatively as a mucous 
cyst. Cystic-appearing abnormalities of the tongue are not to be viewed 
lightly ; the possibility of underlying tumors must be carefully considered. 
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PRIMARY SQUAMOUS-CELL CARCINOMA OF STENSEN’S DUCT 


RayMonp L. Peraccuio, D.M.D., New York, N. Y. 


Introduction 


REVIEW of the literature shows that this is the third reported case of a 
A primary carcinoma originating from Stensen’s duct." * Cases have been 
reported of carcinomas located in the area of the duct, but histologically these 
tumors have arisen from parotid or other salivary tissue aberrant to the duct. 
This case and the two previous cases reported showed that the tumor was a 
primary squamous-cell carcinoma originating directly from the epithelium of 
the parotid duet. Stensen’s duct, which embryonically is derived from oral 
epithelium, is lined with pseudostratified columnar cells that appear in two 
layers. It is a definite possibility that these cells are subject to squamous 
metaplastic changes. 

The parotid duct issues forth from the anterior portion of the gland, 
passes forward on the lateral surface of the masseter, and turns medially a- 
round the anterior border of the masseter. It then penetrates the buccal pad 
of fat and the buecinator, and runs for a short distance between the buecinator 
and the oral mucous membrane. The duct terminates at an orifice located 
opposite the crown of the second maxillary molar. 

A thorough search of the textbooks, surprisingly enough, failed to un- 
cover any information on tumors originating from the epithelium of salivary 
ducts. It is my hope that the case presented will help in the future differen- 
tial diagnosis of tumors that have their origin from the parotid duct epithelium. 


Case Report 


The patient, a 51-year-old white married woman, was referred to the dental clinic 
of Roosevelt Hospital from the orthopedic clinic on Dec. 12, 1956, complaining of inter- 
mittent painful swelling on the left side of her face for the past four months. In addition 
to this swelling, the patient was annoyed by a persistent hard mass in the cheek and radiat- 
ing pain on the left side of her face. 

Present Illness.—About one year previously the patient first noticed a small, hard, 
persistent, nontender mass in the middle of her left cheek. She consulted medical help 
hut was assured that no definite evidence of disease was present. The mass continued to 
grow slowly. Four months before she appeared at the dental clinic the mass became 
slightly tender and the patient began te experience intermittent swelling on the left side 
of her face which was not associated with mealtime. She began to develop paresthesia 
in the area innervated by the zygomatic and buccal branches of the fifth nerve, a fullness 
in the maxillary left antrum, and radiating pain in the left temporal region extending to 


the preauricular area of the left ear. 
From Roosevelt Hospital, New York, N. Y. 
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Physical Examination.—The patient was short in stature, obese, well-oriented, re- 
sponsive, and quite cooperative. She walked with a nonspecific limp. Her medical history 
was essentially negative, and the family history was noncontributory. 

Oral Examination.—Oral examination shows an edentulous mouth. The patient had 
her teeth extracted two years before and had since been wearing dentures. Even though 
good oral hygiene was maintained, the patient had halitosis which, she stated, resulted 
from a systemic condition. The mucous membrane of the cheek appeared normal at ob- 
servation. The orifice of Stensen’s duct was located and found to be slightly inflamed and 
enlarged. A hard mass, the size of a walnut, was palpated about 1.5 em. from the orifice. 
This mass was indurated, firm, slightly tender, attached, and embedded in the masseter 
musele. No discharge was noted from the orifice when pressure was applied to the mass. 
The lymph nodes in the immediate area, together with the cervical and supraclavicular 
nodes, were negative upon palpation. 

Roentgenograms of the chest and facial bones demonstrated no evidence of metastatic 
disease. Intraoral roentgenograms failed to reveal calculus formation; however, a silhou- 
ette of a soft-tissue mass was evident in the area of the parotid duct. A sialograph was 


not done. 


Fig. 1.—Low-power photomicrograph of the tumor shows a tumor islet surrounded by con- 
nective tissue. The connective tissue contains numerous lymphoid cells. 


Due to the duration of the mass, it was apparent that a tumor was present. A biopsy 
was recommended for further evaluation. Under 2 per cent lidocaine anesthesia, a 2 cm. 
horizontal mucosal incision was made just above the duct. By blunt dissection the mass 
was found to be embedded in the masseter fibers. Due to the firm attachment, only a 
small portion of the mass could be removed. <A specimen of the oral epithelium was also 
taken for microscopic examination. The incision was sutured with 000 black silk. The 
patient was given a follow-up appointment to return to the dental clinic on Dec. 18, 1956. 
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Pathologist’s Report.*— 
Gross: The biopsy specimen consists of three irregularly shaped masses of tissue which 
measure approximately 1 em. in their greatest dimension. The tissues are light tan, dull, 


and lobulated. 


Microscopic: The cells of the oral epithelium fail to show any metaplastic changes. 
Sections from the deep portion of the cheek show tumor characteristics. Sheets and nests of 
large polyhedral cells of the squamous type fill small and medium-sized ducts. The cells vary 
moderately in size, shape, and staining reactions. A few mitotic figures are seen. Each 
tumor islet is surrounded by dense fibrous capsule; yet the tumor infiltrates the tissues (Fig. 
1). In several areas the tumor cells have distended vacuolated cytoplasm in the form of 
signet rings; however, mucicarmine stain has failed to show mucinous material (Fig. 2). 
Bundles of muscle fibers can be seen actively invaded by tumor cells. The connective tissues 
are infiltrated with numerous lymphoid cells and a few granulocytes, and show fibrosis. 


Microscopic diagnosis: Squamous-cell carcinoma arising from duct of parotid gland. 


Fig. 2.—High-power photomicrograph demonstrates the mass to be made up of large poly- 
hedral cells of the squamous type. 


Hospital Course.—The patient was admitted to the hospital on Dec. 18, 1956. Due 
to the fact that the tumor was primary and no sign of lymph node involvement was seen, 
it was decided to give the patient radium beam therapy at the Roosevelt Hospital’s Henry 
Harrington Janeway Clinic. Accordingly, 2,828 r was given over a period of eighteen days, 
with a total time of 750 minutes under the radium beam. On Dee. 21, 1956, twelve 2 mg. 
radon needles were inserted in the area of the tumor. These needles were removed five 
days later. There was a*moderate mucous membrane reaction with a plaquelike membrane 


*Dr. Bernard Kalfayan, Department of Pathology, Roosevelt Hospital. 
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over the lateral portion of the tongue which had been in contact with the implant and an- 
other area posteriorly at the junctura of the cheek and the alveolar ridge. The patient was 
discharged from the hospital on Jan. 4, 1957, to be followed on an outpatient basis. 

Nine weeks after the diagnosis was made, there was still some swelling and tender- 
ness to pressure of the treated area. The erythema of the mucous membrane had subsided. 
Palpation of the cheek failed to reveal induration or tumor mass. The patient will be ex- 
amined monthly for possible recurrent or residual tumor. 


Discussion 


Before treating a patient such as the one described, there is need for a 
eareful differentiated diagnosis. Some swellings are caused by neoplastic 
changes and others by various pathologic entities. The acute inflammation 
of the parotid gland can easily be taken for a neoplasm developing in the duct. 
However, in most acute inflammatory cases the parotid glands are bilaterally 
involved, and sometimes the submaxillary glands are involved as well. The 
patient generally has constitutional disturbances, such as fever, chills, anorexia, 
headaches, and nausea. Oral examination will show the orifices of the gland 
duct to be red and swollen, frequently with a mucopurulent discharge when 
pressure is applied on the gland. Specific infections, such as tuberculosis, 
actinomycosis, and ‘syphilis, although rarely found in the parotid gland, can 
be diagnosed by special methods. Due to the location of the facial spaces 
about the parotid gland, abscess formation ean occur from infected teeth. By 
roentgenograms and oral examination, the offending tooth can usually be de- 
tected. In Mikuliez’s disease, there is bilateral swelling of the sublingual, 


submaxillary, and parotid glands, and also of the lacrimal, labial, and palatal 


glands. 

A frequent cause of parotid gland swelling is the presence of caleuli in the 
gland itself or in the duct. In such cases paroxysms of pain, usually accom- 
panied by rapid swelling, occur with mealtime. The swelling subsides between 
meals. The calculus can often be seen on roentgenograms or located by bimanual 
palpation. 

Swelling of the gland due to a malignant neoplasm of the duct may be 
diagnosed by the chronicity and the gradually increasing size of the mass. 
Facial paralysis and radiating pain may be present. The regional lymph nodes 
may be enlarged. 

If it is obvious that a primary tumor exists, the final diagnosis must rely 
on a biopsy. 

Summary 

A case of a primary squamous-cell carcinoma originating from the epi- 
thelium of Stensen’s duct is described. The symptoms that the patient pre- 
sented at first indicated the possible presence of calculus in the duct. Further 
history and oral and roentgen examinations conclusively proved that caleulus 
was not present. Biopsy of the mass demonstrated a primary carcinoma. Due 
to the location of the mass and the absence of regional lymph node metastases, 
the neoplasm was treated with radium beam therapy and radon seed implants. 

Four months following therapy there was no evidence of the neoplasm. 
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ODONTOGENIC FIBROMA OF THE MAXILLA 
Report of a Case 


Lester M. SttvermMAN, B.A., D.D.S., M.S.D.,* SprinGrieLp, Mass. 


HISTORY of delayed eruption of a permanent tooth or teeth warrants 
adequate examination and investigation, regardless of the age of the pa- 


tient. 

A 7-year-old boy was referred by his family dentist with a chief complaint 
of delayed eruption of the permanent maxillary left first incisor and the pres- 
ence of a retained deciduous maxillary left first incisor. 

Physical examination revealed a well-developed, well-nourished, 7-year-old 
child in no distress. The mouth was in a good state of oral hygiene. The teeth, 
gingivae, and oral mucosa appeared normal. There was normal eruption of the 
maxillary and mandibular first molars and the mandibular and maxillary first 
and second incisors, with the exception of the maxillary left first incisor. A 
retained deciduous maxillary left first incisor was present. 

Radiographic examination revealed the outline of a cystic cavity with en- 
closed odontoma in the normal path of eruption of the permanent maxillary 
left first incisor (Fig. 1, A). 

Under Vinethene, nitrous oxide, and oxygen anesthesia, the face and mucous 
membranes were prepared in the usual manner and an oropharyngeal partition 
was placed. 

A mucoperiosteal flap was reflected labially and palatally from cuspid to 
cuspid. The retained deciduous first incisor was extracted. The overlying 
labial bone was removed with chisel and mallet, revealing a cystic lining. This 
was curetted and two cartilaginous specimens, each measuring 0.5 and 0.4 em. 
in diameter, were revealed. The wound was débrided and the permanent in- 
cisor was exposed. The cavity was packed with Gelfoam and penicillin and 
the tissues were approximated, coapted, and sutured with 000 silk. The speci- 
mens were preserved for pathologic examination (Fig. 2). 

The patient’s postoperative course was uneventful. Moderate edema of 
the right and left infraorbital spaces subsided in a few days. The sutures were 
removed five days after the operation. The roentgenogram taken at this time 
is shown in Fig. 1, B. 


*Instructor in Oral Surgery, Tufts University Dental School, Boston, Massachusetts; 
‘Chief, Dental Service, Wesson Memorial Hospital, Springfield, Massachusetts; Dental Surgeon, 
Mercy Hospital, Springfield Hospital, and Springfield Municipal Hospital, Springfield, Massa- 
chusetts. 
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Fig. 1.—A, Preoperative radiograph of odontogenic fibroma. B, Postoperative radio- 
graph. OC, Postoperative radiograph four months later. D, Postoperative radiograph ten 
months later showing eruption of incisor. 
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Appearance of cartilaginous-like specimens measuring 0.5 by 0.4 cm. in diameter. 
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Fig. 3.—Low magnification of microscopic section of odontogenic fibroma. (Magnification, 
x10; reduced ¥%.) 
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Fig. 4.—High magnification of microscopic section of odontogenic fibroma. (Magnification, 
<500; reduced ¥%.) 
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The pathologie report from Colonel J. L. Bernier of the Armed Forces 
Institute of Pathology was as follows: 


Two sections were examined. In both sections one finds nodules of odonto- 
genie fibrous connective tissue showing rather extensive proliferation. There are 
fragments of odontogenic epithelium present in some cleftlike spaces and lining 
the periphery of these latter masses. It would appear that this lesion has developed 
in the follicle of the permanent incisor and impeded its eruption. With its removal, 
the movement of the central incisor into the arch should be uneventful. There is 
no evidence of malignancy. 


Diagnosis: Odontogenic fibroma, maxilla (Figs. 3 and 4). 

The patient was followed postoperatively and the permanent left first in- 
cisor began to erupt (Fig. 1, C and D). To facilitate its eruption, orthodontic 
intervention was decided upon to afford an adequate path of eruption. A normal 
course followed. 


44 VERNON St. 





COMPLEX ODONTOMA OF THE MAXILLA 
Report of a Case 


Lester M. SiiverMan, B.A., D.D.S., M.S.D.,* Sprincrietp, Mass. 


DONTOMAS usually develop early in life before completion of the sec- 

ondary dentition. This indicates a probable relationship to an embry- 
ologic mishap. 

A 7-year-old boy was referred by his family dentist with a chief complaint 
of delayed eruption of permanent maxillary anterior teeth, as well as enamel 


hypoplasia. 

This child, according to past history, had mumps meningoencephalitis with- 
out elinieal mumps at the age of 2 years. He was severely and acutely ill with 
high fever, convulsions, and marked stupor. The child’s mental development 
following this episode was slow. He was subject to tantrums and was very 
obstinate. However, his general health remained good. 


Fig. 1. Fig. 2. 
Figs. 1 and 2.—Intraoral films showing odontoma of maxilla. Note enamel hypoplasia of 
incisor. 

Physical examination revealed a well-developed, well-nourished child in 
no distress. Ears, nose, and throat were negative. Gingivae and oral mucosa 
appeared normal. The mandibular teeth indicated normal eruption. There 
was delayed eruption of the maxillary left first and second incisors and the right 
second incisor, together with retention of the deciduous maxillary left first and 
second incisors. Erupted permanent teeth showed pitting and mottling typical 
of enamel hypoplasia. 


*Instructor in Oral Surgery, Tufts University Dental School, Boston, Massachusetts; 
Chief, Dental Service, Wesson Memorial Hospital, Springfield, Massachusetts. 
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Radiographie examination revealed a radiopaque mass measuring about 
4.0 by 4.5 em. in the region of the path of eruption of the permanent left maxil- 
lary first and second incisors. Retarded eruption and development of all maxil- 
lary central incisors was noted (Figs. 1 and 2). Occlusal films showed asym- 
metry of maxillary dentition. There was no x-ray evidence of a cranial defect 


or neoplastic lesion of the maxilla. 

The patient was admitted to the Wesson Memorial Hospital on March 9, 
1954. Routine laboratory procedures were performed, and all were within 
normal limits. «The patient was placed on procaine penicillin, 300,000 units 
intramuscularly daily. 


Fig. 3.—Section of complex odontoma. (Magnification, 250; reduced %.) 


The operation was performed on March 10, 1954, under endotracheal Vine- 
thene, ether, and oxygen anesthesia, with the endotracheal tube inserted through 
the nose. A throat pack was inserted. The incision was carried interdentally 
over the crest of the maxillary ridge from premolar to premolar. A palatal 
mucoperiosteal flap was reflected. The deciduous maxillary left first and second 
incisors were extracted. The overlying bone was removed with chisels, exposing 
a calcified mass in the left anterior maxilla. The mass, measuring about 4.0 
by 5.0 em., was enucleated in three pieces and preserved for pathologic examina- 
tion. Débridement of the bony cavity was carried out, and the cavity was packed 
with Gelfoam. The tissues were coapted and sutured with 00 silk. The patient 
left the operating room in good condition. 
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The postoperative course was normal and the patient was discharged from 
the hospital on the following day. 

Microscopie diagnosis of the specimen was complex odontoma of the maxilla 
(Fig. 3). 





Fig. 4.—Postoperative radiograph taken April 10, 1954. Note beginning eruption of retained 
maxillary left incisors. 


Postoperative x-ray pictures revealed normal healing, no evidence of re- 
maining calcified mass, and beginning eruption of the permanent maxillary 
left first and second incisors (Fig. 4). 

Summary 

A ease report of a complex odontoma of the maxilla is presented. Normal 

eruption of the dentition followed surgical excision of the odontoma. 


44 VERNON ST. 
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SURGICAL EMPHYSEMA OF THE FACE FOLLOWING A 
MIDDLE THIRD FRACTURE 


C. R. Srockpa.e, L.D.S. (Manc.), MANCHESTER, ENGLAND 


EW cases of surgical emphysema of the face following middle third frac- 
tures of the facial skeleton have been reported in the literature, although 
the loss of continuity of the sinus and nasal bones which may follow such a 
fracture opens up pathways whereby air could be forced into the tissue planes 
of the faee. 
Case Report 


A male patient, aged 38 years, was referred for treatment of facial injuries sustained 
in an accident in which he was involved while riding his motorcycle. 


Extraoral Examination.—There were superficial abrasions on the left cheek, a mild 
subeonjunctival hemorrhage of the left eye, and slight eechymosis of the lower left eyelid. 
The supraorbital ridges were equal and intact. The left intraorbital ridge was slightly de- 
pressed on its outer aspect. No abnormalities of the nose were detected. Slight swelling 
and tenderness of the left cheek and over the angle of the left mandible were present. The 
lower border of the mandible was intact and there was a normal range of mandibular 
movements. 

On palpation of the swelling in the left infraorbital region and over the left angle 
of the mandible, it was obvious that marked surgical emphysema was present in the soft 
tissues, there being a crepitant sensation on pressure. 

The patient stated that he did not lose consciousness but that immediately following 
the accident he was troubled by expistaxis and, to clear his nose, he blew it, though not 
forcibly. 

Intraoral Examination.—The patient was wearing a full upper vulcanite denture; 
occlusion was normal. There was slight tenderness of the zygomatic process of the left 
maxilla, when palpated in the buccal suleus; otherwise, there were no intraoral abnormalities. 


Neurological Examination.—There was no anesthesia of the left infraorbital nerve. 
Eye movements were normal; there were no disturbances in vision and the pupils reacted 
equally to light. 

Radiographic Examination.—A fracture of the left zygomatic arch, with little or no 
displacement, and a fracture of the left infraorbital ridge, with slight step deformity in the 
region of the left infraorbital foramen, were revealed (Fig. 1). 

Soft-tissue x-ray pictures revealed surgical emphysema on the left side of the face, 
extending down into the neck (Fig. 2). 

There was insufficient displacement in these fractures to warrant surgical reduction. 


Discussion 
It would appear that in the case just described blowing the nose immedi- 
ately after the accident produced an emphysema of the left side of the face 


From the Department of Oral and Dental Diseases, Crumpsall Hospital, Manchester, 
England. 
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Fig. 1.—Occipitomental view of skull, Arrows indicate fracture sites. 





Fig. 2.—Posteroanterior view of mandible. Dark shadows indicate air in tissue spaces. 











— a SURGICAL EMPHYSEMA OF THE FACE 137 
and neck. Presumably, air was forced into the left antrum and then escaped 
into the soft tissues of the face via the defects in the continuity of the antral 
wall. 

The rarity of the condition may be explained by the fact that immediately 
following an accident few patients attempt to, or are in a condition to, clear 
the nasal airway by blowing the nose; instead they breathe through the mouth. 

It is suggested that emphysema of the face and related soft tissues can 
be produced only within a short period of time following an accident; later 
the pathways af escape of air are sealed by the presence of blood clots in the 
antrum and at the site of the fractures. 

Emphysema is unlikely to occur unless the overlying skin is intact. If 
deep lacerations are present, air that is forced into the tissues may escape 
readily. 

The production of emphysema of the face following middle third frac- 
tures points to the possibility of occurrence of traumatic cerebral aerocele 
following high pyramidal fractures with a dural tear and a resultant cerebro- 
spinal rhinorrhea. Such a ease has been reported by Rowe and Killey in their 
book entitled Fractures of the Facial Skeleton. 

Subcutaneous emphysema of the face, in itself, does not involve any risk. 
There is, however, the more remote danger, if the sinus is infected at the time 
of the accident, that blowing the nose may foree air and bacteria into the soft 
tissues, resulting in acute cellulitis of the soft tissues. 

I am grateful to Mr. W. C. Mellor, F.D.S., R.C.S., for permission to publish this case; 
[ should like to thank Miss J. L. Perry, of the Department of Medical Illustration, for pre- 
paring the photographs. 

Reference 
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THE EFFECTIVENESS OF AN ANTIHISTAMINE TO REDUCE PAIN 
FOLLOWING ORAL SURGICAL PROCEDURES 


M. R. Houuanp, D.D.S., M.S.D.,* Minneapouis, MIxn., AND 
P. E. Jurcens, D.D.S., M.S., Decatur, ILL. 


Introduction 


ee reports have appeared in the literature concerning the value of the 
antihistamines in oral surgery.1-3 The use of these drugs is reported to reduce the 
incidence and degree of pain, swelling, trismus, and secondary hemorrhage which may 
follow oral surgical procedures, The rationale for this effect is based on the belief that 
these sequelae are due, in part at least, to the action of histamine which is released fol- 
lowing tissue injury. The antihistamines are thought to provide a specific blocking effect 
to this histamine reaction. 


Experiment 


The experiment was designed to study the effect of the antihistamine, chlorpro- 
phenpyridamine maleate, on the incidence and degree of pain following oral surgical 
procedures performed in the oral surgery clinic of the School of Dentistry, University of 
Minnesota, Although written progress notes were kept for all patients as to their post- 
operative reactions, only those data pertaining to the pain experience were evaluated. 
This was done to keep the experiment simple and more easily appraised. 


Method 


Patients who needed extractions and other oral surgical operations were told that 
we were studying a drug which was reported to offer a beneficial effect to healing follow- 
ing oral surgical procedures. They were asked simply whether or not they wished to 
participate in the study, but were not advised of the control phase of the experiment. 
They were assured that the drugs would not harm them and might help them, and they 
were also informed of the drowsy feeling which might occur after taking the drug. 

Young children were excluded from the experiment. The ages varied from 16 to 
76 years. 

On alternate days experimental and control solutions and tablets were given to the 
patients in the study. The subjects in the experimental group received an intramuscular 
injection of 25 mg. (0.25 ¢.c.) of chlorprophenpyridamine maleate approximately thirty 
minutes prior to surgery. They were also given four 8 mg. tablets of the same drug with 
written instructions to take one tablet after each of the next three meals and one tablet 
at bedtime the night of the operation. 

Patients in the control group were given an intramuscular injection of 0.25 ¢.c. of 
physiologic saline solution approximately thirty minutes prior to surgery. They received 
also four placebo tablets of milk lactose and were instructed to take one tablet after 

-each of the next three meals and one tablet at bedtime the night of the operation. 


— Professor, Division of Oral Surgery, School of Dentistry, University of Min- 
nesota. 
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Each patient was given an envelope containing ten pink-colored acetylsalicylic acid 
tablets. They were given written instructions to take no more than two tablets every 
four hours if necessary to relieve pain. They were asked to return those tablets that 
they did not use. A record was kept of the number of tablets used by each patient. 

All patients were advised to return in one week (or earlier if necessary) for post- 
operative observation and to return the tablets not used. 

The surgical operations included routine extractions, surgical removal of teeth, in- 
cluding impactions, and alveolectomies. Ninety-one operations were included in the ex- 
perimental group and ninety in the control group. 

Some patients required more than one operation. Twenty-seven of these patients 
were in the experimental group for one operation and in the control group for another 
operation; the two operations were considered to be of reasonably comparable type and 
degree. 

Twenty-four impactions cases were included in the experimental group and twenty- 
one impactions cases were in the control group. Each case represents removal of one 
upper third molar, one lower third molar, or both at the same time. 


Results 


The results were divided into three groups. The first group included those patients 
who received either the antihistamine or the placebo, but not both. The second group of 
patients received both the experimental and control medication for comparable operations. 
The third group was made up of patients who had impacted teeth removed. This latter 
group was studied since it was felt that postoperative pain might be more intense with 
these procedures than with more routine oral surgery and the effectiveness of the anti- 
histamine might be more evident. 


TABLE I 











GROUP | EXPERIMENTAL | CONTROL 


~ Group I: Experimental or Control 
Number of cases 64 63 
Total number of tablets taken 174 200 


Mean number of tablets taken 2.7 





Group II: Experimental and Control 
Number of cases 

Total number of tablets taken 
Mean number of tablets taken 


Group III: Impaction Series 
Number of cases 

Total number of tablets taken 
Mean number of tablets taken 





At first inspection, the results in Table I would indicate that the anti- 
histamine used for the patients in the experimental group had a mild bene- 
ficial effect in relieving pain following oral surgical operations. However, the 
figures were subjected to statistical analysis by a competent statistician and 
were found not to be statistically significant. 


Tables were made of how many patients in each group took one tablet, 
two tablets, ete.—in other words, a frequency of distribution study was made. 
Statistical analysis of these figures showed also that the results obtained were 
not statistically significant. 
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Conclusion 
On the basis of this study, it appears that the antihistamine, chlorprophen- 
pyridamine maleate, does not significantly reduce pain following oral surgical 


procedures. 
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MULTIPLE IMPACTED UNERUPTED SUPERNUMERARY TEETH 
Report of a Case 


Ropert A. Arrersury, B.S., D.D.S., F.T.A.A.,* ANp SUNDER J. VAZIRANI, 
D.D.S., F.I.A.A.,** Cuicaco, IL. 


| geteaiona supernumerary teeth present the same problems as other types of 
impactions. These abnormalities are found in any region of the jaws. They 
are most frequently seen in the maxillary incisor region, at or near the median 
line. Most of them are impacted, although at times they erupt in or near the 
arch. 

Etiology.—The etiology of supernumerary teeth is obscure. Various 
theories are prevalent concerning the cause of supernumerary teeth. The dis- 
order has been described in the literature as hyperplasia of dentition, heredi- 
tary, a phylogenetic reversion (atavism). Local causes which may have an in- 
fluence are inflammation, searring, abnormal pressure, and disturbed relation 
in odontogenesis. 


Common Site.—Supernumerary teeth are more common in the maxilla 
than in the mandible, and are most often found in the anterior region. 





Clinical Manifestations.—Certain clinical manifestations of supernumerary 
teeth are present to a greater or lesser degree, depending on the number 
of teeth, location, and surrounding pathology. The effect that the supernumerary 
teeth have on the normal occlusion is the important factor. Supernumerary 
teeth may interfere with growth, causing delayed eruption, noneruption, mal- 
position, separation of permanent teeth (diastema), eruption into the nares 
causing chronic irritation, development of dentigerous or follicular cysts, head- 
aches, and paresthesias. The most objectionable complaint is usually a dis- 
figured appearance. 


, From the Division of Oral Surgery, University of Illinois Research and Educational 
lospitals. 

, *Clinical Assistant Professor of Oral Surgery and Director of Hospital Oral Surgery 
Clinic. 

‘ **Chief Resident in Oral Surgery and at present Instructor in Anatomy, College of 
ledicine. 
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Clinical Significance.—Early recognition of the presence of supernumer- 
ary teeth and proper surgical interference will eliminate most of the complica- 


tions for which supernumerary teeth are responsible. The eruption of perma- 


nent teeth is sometimes prevented by the presence of supernumerary teeth. 
The technique for their removal is determined by their size and location 
and is the same as for the surgical removal of any impacted tooth in that area, 
except possibly for the size and location of the mucoperiosteal flap. An exam- 
ple of this is given in the following case of multiple impacted supernumerary 


teeth. 
Case Report 

History.—On July 6, 1955, a 10-year-old white boy was referred to the Oral Surgery 
Service of the Research and Educational Hospitals by the Department of Pediatrics with 
the history of persistent swelling of the soft tissues in the palate region. The swelling 
had been present for six months, and there were no subjective symptoms of pain or discom- 
fort. The patient had been given antibiotic treatment for several months by his local 
physician, but the swelling did not respond to antibiotie therapy. The patient was then 
referred to this hospital for evaluation and treatment. Six months before admission, the 
patient had noted a slight swelling of the soft tissue in the roof of the mouth, which he 
and his parents attributed to “hot coffee drink.” The swelling did not subside in two weeks. 


Fig. 1.—Intraoral photograph showing palatal soft-tissue bulging and exposure of an in- 


cisal edge behind the right central permanent incisor (see arrow). 


The local physician whom the patient consulted diagnosed this as gumboil and prescribed 
oral antibiotics for three months. In the ensuing three months until admission, the patient 
and his family physician noted the enlargement of the swelling, which was of a benign na- 
ture. Finally, the patient was referred for diagnosis and treatment. 

Past history included childhood diseases. Family history revealed that his father had 
arrested tuberculosis and one brother had died of diabetes at the age of 18 years. 


Physical Examination.—On clinical admission, examination revealed a well-developed, 
well-nourished, white male child who was not acutely ill, but was concerned about a swelling of 


the palate. His blood pressure, pulse, respiration, temperature, and medical examination 
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The intraoral examination showed normal dentition, and occlu- 
Examination of the palate revealed exposure 
There was soft tissue bulg- 

On man- 
ial examination, a soft, rubbery swelling was felt, with no pain or tenderness. The swollen 
1ucosa was much softer than the surrounding mucosa. Examination of the maxillary teeth 


evealed a bilateral carious lesion of the deciduous canine with no periapical pathology. A 
The examination of the soft tissue, 


vere essentially normal. 
ion was according to his chronological age. 
if an incisal edge behind the permanent right central incisor. 
ng in the right anterior palatine region opposite the primary deciduous molars. 


»w amalgam fillings were noted in the molar region. 


ose, and neck was essentially normal (Fig. 1). 


Laboratory Studies.—Routine blood, urine, and serology studies were within normal 
mits. X-ray films of the periapical region were essentially normal. The occlusal view 
lemonstrated multiple impacted supernumerary (accessory) teeth in the anterior palatine 
There was a malposed rudimentary tooth located in the right side of the maxilla 


An 
A 


egion. 
g 
iteral to the median suture of the maxillary bones opposite the deciduous molars. 


irea of rarefaction was visible over the crown portion and resembled a cystic cavity. 
peg-shaped, conical tooth was noted in the medial aspect of the permanent right central 
A third tooth with a broad incisal edge was located in the lateral 


neisor root portion. 
No root resorption was noted in the roent- 


position, palatal to the permanent incisor teeth. 


gen film (Fig. 2). 


Fig. 2.—Occlusal view revealing multiple impacted supernumerary teeth in the palate. 


Clinical Impression.—Multiple impacted supernumerary teeth with cystic lesion. 


Operation.—On July 13, 1955, the patient was given 50 mg. of Seconal. After a half- 
hour the patient was prepared and draped in the usual manner. A bilateral greater palatine 
block was achieved with local anesthesia. The incision was made with a #11 Parker blade, 
freeing the attached gingiva from the palatal aspect of the teeth. Then, with a periosteal 
elevator, the palatal mucoperiosteum was elevated and retracted to the first permanent molar 
A gauze pack was placed in the mouth to prevent blood aspiration. The palatal 
The anterior right super- 
The overlying bluish 


region. 
bone was visualized and the three impacted teeth were exposed. 
numerary tooth was elevated and delivered with a Potts elevator. 
thin bone was removed with a sharp osteotome to expose the left lateral tooth, which was 


then delivered. The third posterior tooth was embedded under thick cortical bone which 
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was cut away with a sharp diamond-cutting burr. After the overlying bone was removed, 
the tooth was visualized. Tissue resembling a cystic sac enveloped the crown and was 
enucleated en toto with the blunt end of a curette. This tooth was also delivered with a 
Potts elevator. The nasal bone was thin on examination. The wound was irrigated with 
warm saline solution. The palatal mucoperiosteum was approximated and through the in- 
terdental spaces the palatal mucosa was sutured to the labial mucosa, using 00000 nylon 


Fig. 3.—Supernumerary teeth removed from anterior area of the palate. 


Fig. 4.—Occlusal view showing bony healing after six months. 


suture material. A petrolatum gauze pack was placed as a pressure dressing to prevent 
a hematoma and postoperative palatine swelling. The pack was retained, using 0 braided 
black silk through the interdental spaces. 
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The patient was given the following postoperative instructions: (1) clear liquids for 
two days, (2) sedation for pain, (3) ice bag over the face, (4) bed rest, (5) no antibiotic 
prescribed, (6) oral rinses with alkaline mouthwash. The patient was discharged to go 
home with his parents. The specimen was sent for histologic examination (Fig. 3). The 
postoperative recovery was uneventful, except for slight discomfort from the palatal pack. 
The pack was removed on the third day; the wound was irrigated with warm saline solu- 
tion and showed normal healing. The remaining gingival sutures were removed on the 
tenth day. Complete healing took place in twenty days. The six-month follow-up and 
postoperative radiographs showed normal findings and healing and the patient was 
asymptomatic (Fig. 4). 

Histologic Diagnosis.—The specimen was reported as dentigerous cyst and examina- 
tion of the teeth was compatible with a diagnosis of supernumerary teeth. 


Summary 


The etiology, clinical features, treatment, and surgical technique of super- 
numerary teeth have been described. A case of impacted supernumerary teeth 
is presented, emphasizing the fact that their removal presents the same problems 


as other types of impactions. 


840 S. Woop Sr. 





SECONDARY ERUPTION OF TEETH INTRUDED INTO THE 
MAXILLA BY A BLOW 


P. Bruszt, M.D.,* Basa, HunGcary 


N DISCUSSIONS of trauma of the teeth, the possibility of intrusion of the 

anterior teeth into the jawbones is frequently mentioned. The resulting con- 
dition is also called enfoncement and internal luxation. The latter term seems 
appropriate, since the tooth abandons its socket completely. This kind of 
traumatie sequela occurs mostly in children and involves the deciduous teeth. 
Case reports on this topic are rare; most of them were published in the period 
before photography and roentgenography were in use. Hence, I believe that 
the following report of a pertinent case which has been well documented will be 


of some interest. 
Case Report 


A 9-year-old boy was hospitalized, because of recurrent pyoderma, in the dermatology 
department of our hospital. On Jan. 4, 1956, he had fallen down some stairs and received 
a blow to the mouth region. Other than slight bleeding and discomfort of short duration, 
he had no complaints. The next day he was seen by me. Only the cutting edges of the 
upper incisors were visible at the entrance of the sockets which were full of coagulated 
blood. There was no swelling of the gingiva, but the upper alveolar process appeared 
somewhat thickened in this region. The lower incisors were erupted to nearly the normal 
level, except for the left lateral incisor in whose place a fresh wound was visible. X-ray 
examination revealed the four upper incisors embedded in the maxilla; they were deeply 
intruded (Fig. 1), which was evident when I compared the level of the interalveolar septum 
between the central incisors with the cutting edges of the teeth. The latter were at the 
same level as the septum, whereas under normal conditions the septum reaches only to the 
neck of the teeth. The length of the roots conformed well to the boy’s chronological age. 
The apices were still open. The socket of the lower left lateral incisor was empty. <Ac- 
cording to the history and x-ray findings, the diagnosis of intrusion of the upper incisors in 
the direction of the long axis of the tooth could be made. 

With regard to the future fate of such intruded teeth, the following possibilities may be 
taken into consideration: 

1. Removal of the teeth, since necrosis of the pulps followed by apical 
periodontitis is to be expected. 

2. Careful removal of the teeth and attempted reimplantation. 

3. Observation of the patient and (a) if no spontaneous eruption occurs or if 
signs of periodontal inflammation begin, extraction of the tooth or (b) when spon- 
taneous eruption does occur root-canal treatment may be needed if necrosis of the 
pulps sets in. 

Since the boy had no complaints and, because of his pyoderma, required prolonged 
treatment in the hospital, the third possibility was chosen. He remained in the hospital 


*Chief of the Dental Department of the General Hospital at Baja, Hungary (director: 
E. Burg, M.D.). 
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Fig. 1.—Roentgenogram showing the interalveolar septum between the upper central incisors, 
which reaches as far as their incisal edges. 


Fig. 2.—Photograph taken after the accident. Only the incisal edges of the upper incisors 
were visible. 


Fig. 3.—Photograph taken ten months after the accident. The crowns of the incisors were 
visible again in full length. 
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until February 6, and during this period displayed no signs of periodontitis. The incisal 
edges extruded more than was the case immediately after the accident; the left lateral 
incisor which was somewhat less intruded than the others, erupted to a length of 4 mm. 
(Fig. 2). The surface of the blood coagulum, in the meantime, became epithelized. 
Repeated roentgenograms revealed no change in comparison with Fig. 1. 

In spite of repeated appeals, the boy was not seen again until Oct. 20, 1956. The 
intruded incisors had erupted spontaneously and were nearly in contact with the lower 
teeth (Fig. 3); the left upper lateral incisor, which had no antagonist, grew longer. The 
incisal edges of the central incisors were traumatically severed. Except for the left lateral 
incisor, they were firm and did not display any discoloration. They gave positive a reaction 


Fig. 4.—Roentgenogram taken ten months after the accident. The interalveolar septum is at 
the level of the necks of the incisors, in agreement with the boy’s chronological age. 


to ethylchloride (except for the left lateral incisor). The x-ray revealed that the inter- 
alveolar septum was at a level with the neck of the incisors (Fig. 4). The apical foramina 
seemed somewhat narrower than they were in Fig. 1. The apex of the left upper lateral 
incisor had become resorbed. There was periapical bone destruction the size of a pea. 


Discussion 


The results in this case prove that the best treatment was to do nothing. 
Without treatment, three of the four incisors re-erupted spontaneously and 
seemed healthy. Pulp necrosis occurred in only one tooth—the left lateral 
incisor which, because of hypereruption due to the lack of an antagonist, could 
not be saved. The saving of such teeth is of great importance to the patient. 
Conservative treatment, rather than reimplantation or extraction, is recom- 
mended. 

In young patients circulation may re-establish itself, either because after 
the accident rupture of blood vessels and nerves will be repaired by anastomosis 
or, as has been proved in cases of successful tooth-germ transplantations, by 
ingrowth of blood vessels and nerves into the pulps of the teeth. 

A second problem of interest concerns the forees that were effective in 
bringing the intruded teeth back into their proper places. It is claimed that 
normal tooth eruption is brought about by pressure exerted through the develop- 
ing pulp. Since in our patient the tooth crowns were fully formed and the roots 
almost fully formed, the pressure of the pulp cannot be taken into account. 
Probably the same forces were at work, as those which cause relapse after 
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orthodontic movements of teeth. It is a well-known fact that relapses occur 
proportionately to the speed of the orthodontic tooth movements and to the 
strength of forees applied.? In the case just reported, a very speedy movement 
of the intruded teeth occurred, caused by an excessive force. 


Summary 


The four upper incisors of a 9-year-old boy were intruded into the maxilla 


by a blow, in the direction of the long axis. After ten and one-half months, the 
teeth re-erupted spontaneously; in three the pulps remained vital. Apical 
resorption was observed around the fourth, the left lateral incisor. 
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CASE REPORT OF A PERIODONTAL CYST 


Tuomas D. Hlotper, B.A., D.M.D.,* anp Paut W. KuNKEL, JR., D.M.D.,** 
PORTLAND, ORE. 


URING the past three decades a large number of articles dealing with dental 

cysts have been published, but to our knowledge only two of them are of a 
type somewhat resembling the one to be described. 

The first was reported by Mezrow' in 1950. He presented a case history, 
illustrated by diagrams and x-rays, of what he termed a lateral periodontal 
eyst. It was located in an edentulous area of the mandible just distal to the 
lower right second premolar. Critical study of this report makes it most likely 
that the author dealt with a residual cyst. In 1952, Cross? reported a more 
genuine ease. In this instance, the cyst was located between the lower left 
euspid and first premolar, and drained through a sinus located in the gingival 
erevice of the first premolar. 

Case Report 


The patient, a healthy man, aged 40 years, presented for a routine dental examination in 
August, 1956. Roentgenograms taken at this time disclosed the presence of a prominent, 
sharply outlined, radiolucent area located between the roots of the lower right cuspid and 
first premolar (Fig. 1). Roentgenograms dated 1952 were obtained from the patient, but 
no corresponding bony lesion was noted on these earlier films (Fig. 2). 

Clinical examination revealed an area on the buccal alveolar surface in the region of the 
mucogingival junction of the right lower cuspid and adjacent first premolar which was more 
prominent, more translucent, and of a darker color than the surrounding tissue (Fig. 3). 

On palpation, it was noted that the overlying alveolar mucosa was tense, fluctuant, and 
devoid of bone over a circular area about 5 mm. in diameter. No pain was elicited on pres- 
sure of the involved tissue. No exudate or sinus was noted. The entire circumference of 
the gingival crevices of the cuspid and first premolar was explored and found to be 1 mm. 
in depth on the lingual, facial, and approximating surfaces. On the mesial surface of the 
cuspid the suleus was 3 mm. in depth. The sulcus on the distal surface of the first pre- 
molar was 1 mm. in depth. Nowhere was it possible to pass a probe from the gingival crevice 
of either of these teeth into the involved area. Both teeth responded at 4 to the vitality 
test, using the Burton Vitalometer. No tenderness was elicited on percussion of the teeth. 
The preoperative diagnosis was a periodontal cyst. 


Operation.—Because there appeared to be no communication between the cyst cavity 
and the oral cavity, it was decided that it would be judicious to attempt to obtain regenera- 


*Clinical Associate, Department of Periodontology, University of Oregon Dental School. 
**Formerly Clinical Assistant, Department of Crown and Bridge, University of Oregon 
Dental School. 
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Fig. 1. Fig. 2. 


Fig. 1.—Roentgenogram taken Aug. 10, 1956, discloses the presence of a sharply out- 
lined radiolucent area located between the roots of the lower right cuspid and first premolar 
(arrow). 

Fig. 2.—Roentgenogram of the lower right cuspid and adjacent first premolar, taken 
in 1952, shows no evidence of the bony lesion present in Fig. 1. 


Fig. 3.—Bulging of the buccal alveolar mucosa over the radiolucent area shown in Fig. 1 
(arrow). 
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Accordingly, under 


tion of the destroyed bone, after the cystic membrane had been removed. 
2 per cent Xylocaine infiltration anesthesia, a horizontal incision 1 cm. in length, about 4 mm. 


below the gingival margin, was made and a trapezoid-shaped flap was turned down. As 


had been indicated previously by palpation, the buccal surface of the exposed cyst was not 
Reflection of the buccal flap caused rupture of the cystic membrane 
The walls of the bony cyst cavity were hard and 
alveolus was visible 


covered with bone. 
which retracted to the roof of the cavity. 
smooth, and the distobuceal aspect of the middle third of the cuspid 
The roof of the cavity was formed by crestal bone. There was no evidence that 


(Fig. 4). 
and the oral cavity. 


there was any communication between the interior of the cystic erypt 


Fig. 4. Fig. 5. 
Fig. 4.—Retracted trapezoid-shaped flap (C), disclosing cyst cavity (B) and bony 
margins (A). 
Fig. 5.—Flap replaced and sutured. 


Only a small amount of thin, straw-colored serous fluid was noted when the cavity was entered ; 
presumably, the major portion had escaped while the buccal flap was being reflected. The 
involved area was roughly oval from above downward and horizontally. It measured about 
7 mm. from buccal to lingual, 10 mm. from mesial to distal, and 11 mm. from roof to floor. 
The buccal opening was enlarged from about 5 mm. to 7 mm. to facilitate the operation. The 
retracted cystic membrane was enucleated by blunt dissection. The buccal flap was replaced 
and sutured (Fig. 5). 

Postoperative recovery was uneventful. Results obtained by surgical treatment, after 


a lapse of nine months, are indicated in Fig. 7. 


Pathology Report.*— 

Gross: An oval, cystic, soft, pale pink mass, measuring 6 by 3 by 2 mm. is submitted. 
All surfaces are roughened. No other distinguishing features are noted. The entire speci- 
men is blocked. 

Microscopic (Fig. 6): Sections show a thin laminated collagen membrane with some 
tendency to hyalinization and associated with identifiable bony fragments. The cystic clefts 


exhibit a flattened, atrophic-appearing squamous membrane. These folds appear to be mixed 


with fibrinous structure and clot. The epithelium appears well differentiated. The archi- 


tecture is entirely consistent with cystic periodontitis. There is no suggestion of malignancy. 


Diagnosis: Periodontal cyst. 


*The pathology report was submitted by Dr. Jeff Minkler, Associate Professor of Path- 
ology and acting head of the Department of Genera] Pathology, Dental School of the University 


of Oregon. 
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Discussion 
In contrast to the ease described by Cross, in which ‘‘there was a narrow 
communication between the cyst and the gingival erevice,’’ this cyst, as near as 
could be determined, did not communicate with the gingival crevice. The con- 
tents of the eyst cavity contained a serous fluid instead of the caseous material 


Fig. 6.—Photomicrograph of the enucleated cystic membrane. A, stratified squamous 
epithelium. 3B, Underlying connective tissue. (Hematoxylin and eosin stain. Magnification, 


230.) 


Fig. 7.—Roentgenogram taken June 22, 1957, shows almost complete regeneration of the 
bone (arrow) in the area of previous destruction. See Figs. 1 and 2 for comparison. 


reported by Cross. In other respects the two cases resemble each other rather 
closely. They occur. between the cuspid and premolar teeth but are located on 
opposite sides of the mandible. 

Histologieally, the two- or three-layered stratified squamous epithelium 
appears to be in a quiescent or regressive phase, indicating that at the time of 
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the examination the cyst may have been expanding slowly, if at all. The micro- 
seopie picture also closely resembles the one in Cross’s case.* 

No causative factor could be definitely established in this case, but one of 
the two following possibilities exists : 

1. A eyst arising from the cell rests of Malassez left behind due to 

mesial migration of the tooth. 

2. A traumatic implantation cyst of the gingiva.® 

It is interesting to speculate on the length of time it may have taken this 
eyst to reach its present dimensions. Since no roentgenograms were taken in 
the interval between 1952 and 1956, this question cannot, of course, be exactly 
answered. It was less than four years old, however. 

As pointed out by Cross,” periodontal cysts, particularly if communicating 
with the gingival suleus, could very easily be mistaken for a periodontal abscess 
per se, and may in fact explain the presence of an occasional periodontal abscess 
which mysteriously occurs in an otherwise healthy mouth. 


Grateful acknowledgment is made by the authors to Frank G. Everett, Professor of 
Periodontology, Head of the Department of Periodontology, Dental School of the University 
of Oregon, for reviewing this manuscript. 

Appreciation is also expressed to Norman Rickles, Associate Professor, Head of the 
Department of Oral Pathology, Dental School of the University of Oregon, for his sugges- 
tions as to the possible etiolgical factors present in this case, and to Ellis B. Jump, Professor 
of Anatomy, Dental School of the University of Oregon, for his assistance in the preparation 
of the photomicrographs. 
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Oral Medicine 


ORAL MANIFESTATION OF HODGKIN’S DISEASE 


Martin I. Ames, B.A., D.D.S.,* Bronx, N. Y. 


Report of a Case 


ODGKIN’S disease has its highest frequency between the ages of 15 and 35 

and occurs chiefly in men, by a ratio of about 2 to 1.» ? A thorough search 
of the liteature revealed no mention of this disease in the oral cavity. 

The following case, therefore, is of interest in that a patient presented the 
unusual feature of Hodgkin’s disease of the retromolar mucosal area. This case 
presented an additional dental problem of patient management following radio- 
therapy. 

Case Report 


The patient, a 34-year-old white man, had previously been treated for Hodgkin’s dis- 
ease with radiotherapy to the deep cervical nodes on the right side. When seen at the dental 
clinic, the patient stated that about one and one-half years previously he had a lower right 
third molar extracted without satisfactory healing and that the area was now slightly swollen 
and painful. Examination revealed food and debris trapped within a pocket distal to the 
second molar. This area was irrigated and the patient was dismissed with instructions to rinse 
his mouth frequently and to return in two weeks. 

The patient returned on June 23, 1955, and was admitted to the hospital. At this time 
the lower right retromolar mucosa showed inflammatory changes, with the tissue appearing 
traumatized. A biopsy of this area was performed and the pathology report was positive for 
Hodgkin’s sarcoma. 

The patient was referred for radiotherapy; he received a dose level of 3,000 r to the 
involved side. Following this, the lesion showed a decrease in size, and on follow-up visits 
there was evidence of satisfactory healing. 

Four months later the right retromolar area again appeared inflamed, with the patient 
complaining of mild pain when he ate hot and cold foods. The presence of infection at this 
time was explained by the frequent lodging of food distal to the second molar. The patient 
was treated with antibiotics and warm saline irrigations. 

Beginning on Aug. 8, 1955 (Fig. 1), a slight degree of bone necrosis was noted in the 
area of the lower right third molar which sequestrated (Fig. 1, Jan. 31, 1956, and March 23, 
1956) shortly after April 27, 1956. Between March, 1956, and May, 1956, the distal root surface 
of the lower right second molar became deeply carious, with the alveolar bone distal to the tooth 
showing dissolution. In view of the fact that 3,000 r had been delivered to the mandible, the 


Veterans Administration Hospital, Bronx, New York. 
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Fig. 1.—Intraoral roentgenograms showing progress of case presented. 
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involved tooth could not be extracted without the risk of precipitating an osteoradionecrosis. 
It was then decided to cut off the coronal portion of the molar and fill the root canals. This 
22, 1956 (Fig. 1), with silver points used as the filling material. 


was done on May 22 
The patient was again seen on June 11, 1956, and Jan. 22, 1957, at which times he was 


entirely asymptomatic and offered no complaints. 


Summary 


1. A ease of Hodgkin’s disease of the oral cavity is presented. 
2. The treatment of a tooth within an irradiated area, with decay involv- 


ing the pulp, is discussed. 
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Anesthesiology 


THE SELECTION OF ANESTHETIC AGENTS AND THEIR 
ADMINISTRATION FOR DENTAL OFFICE PROCEDURES 


Harry M. Seupin, D.D.S., New York, N. Y. 


HE history of anesthesia, as of any true science, is the history of ideas. Ideas 

are of value only if they embody fundamental truths. The fundamental 
truth is that Wells and Morton, both dentists, gave the art and science of anes- 
thesia to humanity, and the history of the use of anesthesia is marked by the 
contributions of dentists. The record of the safe employment of general anes- 
thesia in dentistry is one that has yet to be equaled." 

In spite of these facts, the right of dentists to use general anesthesia is 
now being threatened by certain medical groups. To avoid this threat, dentistry 
must clean its own house. In many dental offices general anesthesia is being 
administered by dentists or nurses who are not properly trained or qualified. In 
order, then, to insure the right of dentistry to continue to use general anes- 
thesia, dentists must demonstrate their thorough knowledge of the modern con- 
cepts of anesthesiology, and their use of general anesthesia must constantly and 
in every way reflect this knowledge. Dentistry must also organize adequate 
graduate training and research centers in anesthesia in dental schools and in 
hospitals. 

The function of the anesthetist is to maintain the patient in a satisfactory 
and safe anesthetic state. The anesthetist must strive to disturb the normal 
physiology of the patient as little as possible, within the limitations imposed by 
the nature of the anesthetic state. This is accomplished by carrying the patient 
in the proper plane of anesthesia commensurate with the nature of the procedure 
being performed. The anesthetist must also consider the safety factor, which is 
determined solely by the physiologic condition of the patient while he is in the 
anesthetic state, regardless of the anesthetic level. 

Prior to the administration of any anesthetic agent, a preanesthetic evalua- 
tion must determine that the patient is able to withstand the stress of the anes- 
thesia and surgery. 

The majority of these patients engage in normal and moderate physical 
activity. If the patient is able to go about his routine daily activities without 
experiencing or showing any symptoms of an inability to readily meet this stress, 
he can be considered to have an adequate cardiac reserve. Such a patient will 
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be able to withstand the stress of a properly chosen and well-administered general 
anesthetic. On the other hand, the patient who gives a history of shortness of 
breath or palpitation on exertion, swelling of the ankles, the need for two or 
more pillows for sleeping, ete., may have a low cardiac reserve. For such a pa- 
tient a more thorough examination by a competent physician is advisable. 


Choice of Anesthetic Agent 


In determining.the choice of the anesthetic agent and technique, we must 
consider the fact that we are dealing in the dental office with ambulatory pa- 
tients who arrive at the office just a short time prior to the beginning of the 
administration of the anesthetic. Unlike hospitalized patients, they expect to 
have the required dental surgery completed rapidly and painlessly and then 
to leave the office in a short time, free of the untoward or unpleasant effects 
which so often follow the administration of a general anesthetic. 

The ideal anesthetic agent for ambulatory patients should make possible? 
(1) smooth, rapid, and pleasant induction, (2) easy maintenance, (3) rapid 
recovery, and (4) high safety factors. 

Since no single agent meets all these requirements, it becomes necessary 
to combine in use two or more agents to produce a balanced anesthesia. In 
balanced anesthesia we utilize and combine several drugs so that they supple- 
ment and complement each other to produce safer and more satisfactory anes- 
thesia. Each drug should be selected for its specifie effect. Thus, the combina- 
tion of thiopental sodium with nitrous oxide-oxygen is employed to produce 
an ideal balanced anesthesia. 

Nitrous Oxide.—F or short procedures, such as extraction of one or several 
teeth or incision for drainage, nitrous oxide-oxygen administered by the rapid- 
induction technique makes a pleasant anesthetic. With this technique, pure 
nitrous oxide is administered until the first sign of light anesthesia becomes evi- 
dent; adequate amounts of oxygen are then added. Thereafter, satisfactory 
anesthesia may be maintained with high percentages of oxygen in the anesthetic 
mixture. Supplements, such as Vinethene or trichloroethylene, may also be 
added to the mixture if necessary. 

The pendulum has again swung to nitrous oxide, for it is a true analgesic 
and anesthetic drug. It depresses the cerebral cortex without affecting either 
the cardiovascular or the respiratory centers, when used with sufficient oxygen 
during maintenance. In the absence of marked hypoxia, it causes the least post- 
anesthetic depression. Vagotonia with hypotension and bradycardia very 
rarely occur during light nitrous oxide-oxygen anesthesia. 

In anesthesia for oral surgery, the positive pressure, demand flow, frac- 
tional rebreathing machine is superior to other types. With this type of machine 
we can obtain a faster and smoother induction and rapid denitrogenation. The 
rapid elimination of nitrogen provides a higher concentration of oxygen and 
nitrous oxide in the alveoli. With rapid induction and denitrogenation, the 
patient can be maintained with 30 to 50 per cent oxygen in the anesthetic 
mixture. 
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Intravenous Barbiturates.—Thiopental sodium (Pentothal sodium) and 
thiamylal sodium (Surital sodium) are the two so-called ‘‘ultra short-acting”’ 
barbiturates most commonly used at present for office anesthesia. These drugs 
are metabolized in the body rather slowly; the term ‘‘ultra short-acting’ is 
consequently misleading. Thiopental is stored in the lipoid tissue and is passed 
back into the blood stream at a rate approximately equal to the rate at which 
it is detoxified in the body." Traces of the barbiturate have been found in the 
blood stream many hours after administration. The patient should therefore 
not be allowed to leave the office alone, and certainly he should be cautioned 
against driving a car. 

Thiopental is primarily a hypnotie and does not produce a true analgesic 
state prior to the loss of consciousness. In anesthetic doses it depresses the 
respiratory center and the cerebral cortex. With large doses of thiopental the 
threshold of hypoxie stimulation of the carotid body is raised and the sensitivity 
of the respiratory center to carbon dioxide stimulation is decreased. 

Although it is possible to produce and maintain anesthesia with the use of 
thiopental sodium alone,! without the use of any inhalation agent and with- 
out the use of oxygen, such a procedure is not in accord with the modern trends 
in anesthesia. Since thiopental sodium is a respiratory depressant, the patient 
does not receive sufficient oxygen even for his decreased metabolism. Anoxic 
anoxia is consequently produced. MeClure® has demonstrated that barbiturates 
produce histotoxie hypoxia and that, even in therapeutic doses, they produce 
relatively severe hypoxia. In another study of anoxia in anesthesia, MeClure 
and his associates*® found that when thiopental sodium was employed for in- 
duction of anesthesia and nitrous oxide-oxygen in a ratio of 70:30 was used 
for maintenance, the arterial oxygen saturation remained normal or about 
normal. When, on the other hand, thiopental sodium was used as the sole 
anesthetic agent and the patient inhaled room air, the arterial blood oxygen 
saturation fell to as low as 69 per cent. Thiopental sodium, when administered 
too rapidly, may cause respiratory depression and cardiovascular decompensa- 
tion.’ 

It is therefore very evident that the use of thiopental sodium for induction 
of anesthesia and nitrous oxide oxygen for maintenance produces a_ safer 
and more physiologie anesthesia. This provides what is undoubtedly the most 
satisfactory anesthesia obtainable for prolonged dental office procedures. With 
this technique, induction is rapid and pleasant. This combination induces over- 
stimulated patients safely and easily and earries debilitated patients with 
safety. It produces a satisfactory anesthesia for all dental procedures with 
sufficient oxygen to prevent severe hypoxia. Recovery is relatively rapid, post- 
anesthetic nausea is extremely rare, and the patient’s return to a normal physio- 
logie state is hastened. 

We use thiopental sodium as a 2 per cent solution in normal saline solution, 
although it may also be used in distilled water or dextrose. A minimal dose 
(3 to 5 «@e. for the debilitated or aged and 10 to 15 ¢.c. for the normal patient) 


is injected into a vein at a moderate pace. The eyeball usually rolls upward, 
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the eyelid reflex is abolished, and unconsciousness ensues. Brief surgical proce- 
dures, lasting a minute or two, can then be performed without the addition of 
nitrous oxide-oxygen. Should the procedure last longer than one or two minutes, 
nitrous oxide-oxygen is added as soon as the lid reflex is abolished or the 
eyeball becomes eccentric. A minimum of 30 per cent oxygen is added, so that 
the inhalation mixture contains 30 to 50 per cent oxygen and 50 to 70 per cent 
nitrous oxide. During prolonged surgery it may be advisable to add several 
cubic centimeters of thiopental sodium when the patient shows signs of too 
light anesthesia with this inhalation mixture. Should the thiopental sodium 
markedly depress the respirations, the anesthesia is too deep and more oxygen 
must be added. The anesthetist can assist the respirations by pressure on the 
rebreathing bag or bellows in order to prevent acidosis. With this technique, 
thiopental sodium is used as controlled premedication to the nitrous oxide-oxygen. 
Thiopental sodium depresses the patient to the point where the nitrous oxide 
can be effective with relatively high oxygen percentages. 

Although the lid reflex and the eccentric fixation of the eyeball indicate 
light anesthesia, the clinical signs of the depth of thiopental sodium anesthesia 
are of questionable reliability. The classic signs observable in nitrous oxide- 
oxygen anesthesia are not as evident during thiopental sodium anesthesia. The 
depth of anesthesia during thiopental sodium administration depends on the 
hlood level of the drug. The initial dose, the total dose, the rapidity of in- 
jection, and the concentration of thiopental sodium influence the blood level. 

Thiopental sodium, in large enough doses, will result in respiratory de- 
pression. Premedication with morphine or meperidine will produce profound 
respiratory depression, even in light thiopental sodium anesthesia. This de- 
pression is due primarily to the opiate or opiate-like drugs; the thiopental 
sodium simply enhances this depression. It is suggested, therefore, that opiates 
should not be used for premedication. 

During the lighter stages of thiopental sodium anesthesia there is a hyper- 
activity of the laryngeal reflex; any stimulation may therefore produce a spasm 
or involuntary closure of the voeal cords, thus preventing gaseous exchange. 
With careful administration and management, such spasms are rare. 

Reeent studies by Fink* have shown that closure of the human larynx 
involves a dual mechanism consisting of a shutter and a ball valve. The shutter 
mechanism is formed by the voeal cords and is closed by the action of the cord 
adductor muscles, while the ball valve mechanism causes a closure by the ex- 
trinsic laryngeal museles. Each mechanism can occur independently of the 
other. The shutter closure of the glottis causes an incomplete obstruction of 
the airway, resulting in a phonation or stridor. This stridor can oeeur during 
expiration or inspiration. The expiratory stridor occurs as a result of stimulus 
during light anesthesia. This spasm ean be stopped by removing the stimulat- 
ing cause or by deepening the anesthesia. The inspiratory shutter closure of 
the glottis occurs during the deeper planes of anesthesia and can be over- 
come by administering oxygen under pressure, thus lightening the plane of 


anesthesia. 
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The obstruction caused by the ball valve closure of the larynx is more 
serious and is caused by stimulation of the laryngeal mucosa. There is an 
adduction of the voeal cords, which is followed by the false cords. These 
Spasms cannot be broken by forcing oxygen under pressure. The proper treat- 
ment involves forcing the chin forward by pressure exerted behind the angles 
of the mandible; this tends to open the laryngeal airway. <Aspirating blood 
and mucus in the area will tend to remove the stimulus causing the spasm. 
The additional administration of 2 to 4 ¢¢. of thiopental sodium will deepen 
the plane of anesthesia and prevent recurrence of the spasm. If these measures 
fail, musele relaxants must be resorted to. When this becomes necessary, 0.5 
to 1 ee. of suecinyleholine chloride (Aneetine, Quelicin) will produce suf- 
ficient relaxation of the cords to break the spasm. When a muscular relaxant 
is being employed, it may be necessary to assist the respirations by pressure 
on the rebreathing bag or bellows. 

Special attention must be given to the pulmonary ventilation, especially 
during thiopental sodium anesthesia. Respiratory depression results in hypoxia 
and carbon dioxide retention. The combination of hypoxia and carbon dioxide 
retention is toxic to the cardiac mechanism and may cause cardiae arrest or 
ventricular fibrillation. In oral surgery, emphasis should be placed on the 
use of light anesthesia and adequate pulmonary ventilation to prevent respira- 
tory acidosis. 

Considerable emphasis has been given to the use of chlorpromazine (Thora- 
zine) for preoperative medication in anesthesia. A recent study by Weiss and 
associates’ on the use of this drug for premedication indicated that chlorproma- 
zine should not be used in preoperative medication in patients with extremes of 
blood pressure that is, under 100 mm. Hg systolic or above 160 mm. Hg 
systolic; patients with labile blood pressures; patients exhibiting jaundice, ele- 
vated serum bilirubin levels, or any evidence of liver disease; patients for 
whom a change to the head-up, prone, or lateral position is anticipated during 
surgery; and those extremely apprehensive patients for whom more profound 
sedation is necessary. 

Chlorpromazine may cause hypotension. The biliary emptying is fre- 
quently disturbed by this drug; this causes constipation and may also cause 
jaundice. 

The drug’s main value is its ability to reduce respiratory depression by re- 
ducing the amounts of narcotics that are administered. Chlorpromazine should 
not be used where epinephrine is given, as it may reverse its action. When 
injected subcutaneously, it may cause a severe tissue reaction, while a deep in- 
tramuscular injection of the drug may be painful. In view of the fact that 
nareotie premedication is seldom used in anesthesia for oral surgery procedures 
performed in the office, and in view of the fact that most oral surgery patients 
are seated in a head-up or supine position, the advisability of using chlorpro- 
mazine for premedication in office anesthesia is questionable. 

In general, preoperative medication is no substitute for the sound applica- 
tion of psychologic techniques for emotional and apprehensive patients. We 
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N 
must remember that attached to the tooth is a human being who is undergoing 
what is to him an acutely threatening and emotional experience. Fright ean 


manifest itself in different ways. Although tenseness, anxiety, and perspira- 
tion are the usual manifestations, other signs, such as depression, respiratory 
changes, and an unsolicited denial of fear, are also important. A few kind 
words of assurance and an explanation of what the patient is to experience dur- 
ing induction, told in a quiet, truthful manner, will eliminate most of the anxiety 
and fear and will also give the patient confidence in the anesthetist and surgeon. 


Pregnant Patients 
Pregnancy, per se, is no contraindication for the administration of a gen- 
eral anesthetic. However, hypoxia and carbon dioxide retention must be aovided 
and cardiovascular distress must not be allowed to oceur. 
Extreme caution should be exercised in administering general anesthesia 
in the first trimester of pregnancy. Traumatie stress and hypoxia could have 


a devastating effect on the developing embryo. 


Management of Children 

To administer pediatric anesthesia successfully, the anesthetist should 
have a good understanding of the psychology of the child as well as the physi- 
ology and anatomy of his respiratory system. Young children have anatomic 
features that tend to interfere with an open airway. Their nervous control of 
respiration is not completely developed; thus, any interference with respiration 
will result in hypoxia. Prolonged hypoxia ean be very dangerous to the child. 
This is especially true in children who have congenital cardiae anomalies or in 
anemie children. The prevention and early detection of hypoxia are of para- 
mount importance. 

The parent should be given instructions on how to prepare the child for 
anesthesia. During induetion, the child’s attention should be diverted by con- 
versation, counting, or stories. 

Solid food, ineluding milk, should not be given the child four to six hours 
preoperatively; tea with sugar or other sweetened clear fluids can be given orally 
up to two hours before surgery. Any anesthetic agent suitable for adults can 
be employed with safety for children, provided that constant attention is given 
to respiration and circulation. 

The unruly or apprehensive child can be managed successfully and with no 
psyehologie trauma by the rectal administration of 1 to 4 ¢.c. of 10 per cent 
thiopental sodium (rectal) with anhydrous sodium carbonate as a buffer or of 
10 per cent thiamylal sodium in normal saline. In the rest room, the child 
is told by the nurse that he is to have his temperature taken. A lubricated 
catheter, child’s size, is inserted into the rectum and the rectal thiopental sodium 
is administered. The child falls asleep in about fifteen minutes with the thio- 
pental sodium and in about three minutes with the thiamylal sodium. He is then 
carried to the operating room, where the anesthesia is continued with nitrous 
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oxide-oxygen. This premedication with thiopental sodium or thiamylal sodium 
(13 mg. per pound of body weight) gives excellent results. The dose is small, 


so that there is no rectal stimulation. 


Management of Aged 

The aged need special consideration and care in the administration of 
anesthetics. The physical state of the aged patient about to be anesthetized 
must be evaluated. The percentage of healthy patients over 60 years of age 
is relatively small. The problem is not so much the patient’s age, as the morbid 
changes due to cardiovascular, renal, and pulmonary disease. The choice of 
anesthetie and the method of administration should be based on the principle 
of providing the utmost safety for the patient. 

For the debilitated aged patient, local anesthesia is preferable to general 
anesthesia, wherever possible. Should a general anesthetic be indicated, 100 
per cent oxygen is given for about one minute, followed by induction with 
thiopental sodium (4 to 8 ec. of 2 per cent solution) and maintenance with 
nitrous oxide-oxygen 50-50. The patient is always kept in a light plane. This 
provides a safe general anesthetic for these patients. 

Deeper planes of anesthesia produce depression of the myocardium and 
vasomotor center. There is a fall in blood pressure, which may result in shock. 
The deeper the plane of anesthesia, the greater is the depression of the respira- 
tory center. The normally healthy person can usually adjust to these changes 
in body physiology; the aged and poor-risk patient, however, cannot adjust so 
readily. These poor-risk patients must be carried in the very light plane with 
sufficient oxygen in the anesthetic mixture to maintain a high alveolar oxygen. 
Upon completion of surgery, 100 per cent oxygen is administered for several 
minutes to wash out the nitrous oxide and supply a high oxygen concentration 
in the alveoli. 

Treatment of Emergencies 

Accidental intra-arterial injection of thiopental sodium can be very serious 
and may result in loss of a finger and even a forearm. The immediate result 
of such an accident is intense arterial spasm, with possible trapping of some 
of the thiopental sodium. This produces an agonizing burning sensation and 
intense pain and blanching of the arm. The treatment is to assure vasodilatation 
and prevention of thrombosis. This can be accomplished by injecting procaine 
or lidoeaine with 150 turbidity reducing units of hyaluronidase into the artery 
or area. 

The anesthetist must pay constant attention to respiration and pulse. As 
soon as any marked changes in respiration and pulse are noticed or the color 
becomes ashen gray and the pupils become dilated, resuscitative measures must 
be instituted to re-establish respiration and eardiae output. Oxygen under pres- 
sure, given through a tight face mask, should resuscitate the patient. If this 
fails, 0.25 to 0.5 e¢.c. of 1:1,000 epinephrine diluted in 10 ¢.e. normal saline 
or 4 to 5 «ee. of 2 per cent procaine is injected into the auricle; this injection 
is repeated in five minutes. Since cardiac arrest during anesthesia is more 
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ient in patients with heart disease than in those with normal hearts, a 
preanesthetie evaluation based upon an adequate history and examination is 
imperative in order to prevent ecardiae arrest. All predisposing factors, such 


fr 


as apprehension, hypoxia, and hyperearbia, should be controlled and avoided if 
possible. In patients with known eardiae complications, the administration of 
100 per cent oxygen for several minutes prior to the induction of anesthesia 
with thiopental sodium will make for greater safety. In surgical procedures 
about the head and neck, care must be taken to avoid the development of a 


carotid sinus reflex in order to avoid hypotension and bradyeardia. 


Shock.—Shock should be treated with forced oxygen and intravenous 
glucose. Should these fail, the intravenous infusion of L-noradrenaline in a 
dose not exceeding 2 mg. will raise the blood pressure and produce recovery 
from seemingly irreversible shock. Lundy'® advises the intravenous infusion 
of 500 «ec. of 6 per eent solution of dextran in isotonie solution of sodium 
chloride containing 100 mg. of hydrocortisone. Hydrocortisone hemisuceinate 
reconstituted with 5 e.c. of sterile physiologie saline, administered intravenously, 
ean be lifesaving. This drug should always be available for emergeney use. 

Where the vein is not obtainable, L-noradrenaline or Neosynephrine 5 mg. 
is combined with 150 turbidity reducing units of hyaluronidase and this com- 
bination is injected intramuscularly. The results of this injection are much 
slower than the results of the intravenous infusion. 

The administration of cortisone or hydrocortisone produces what is believed 
to be a reversible suppression of adrenal cortical function, and the use of corti- 
cotropin produces reversible adrenal hypertrophy. When the stress of general 
anesthesia and surgery is imposed upon patients in whom these pituitary- 
adrenal changes have oecurred, the potential hazard of adrenal insufficiency 
hecomes manifest. This may result in shock during or shortly after anesthesia 
and surgery if the patient was not properly prepared. This ean be avoided by 
an adequate protective regimen given to these hormonally treated patients. 

As a preventive measure, all patients should be questioned as to whether 
they have conditions for which they are receiving or have recently been given 
of these hormones. If such treatment is in progress, it is essential that 


any 
Furthermore, if hormone therapy has been discontinued 


it not be interrupted. 
as recently as six months, adrenal insufficiency is possible and the patient should 
be referred to his physician for reinstitution of treatment with cortisone, hydro- 
cortisone, or corticotropin before anesthesia is administered or surgery per- 
formed. Such hormone treatment must be continued for several days after 
surgery. Patients with possible adrenal insufficiency requiring emergency sur- 
gery should be prepared with intravenous injection of 100 mg. lyophilized hydro- 
cortisone (Solu-Cortef) dissolved in 2 ¢.e. of water. The patient should be 
continued on hormone therapy for several days postoperatively. Such proce- 
dures may he lifesaving. 
Conclusion 

Since more than 90 per cent of the oral surgeons employ general anesthesia 

in their offices, graduate training and research centers in anesthesia should be 
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established in dental schools and in hospitals. General anesthesia for dentistry 


must remain an integral part of dental office practice and must be administered 
by or supervised by dentists trained in the art and science of anesthesia. 


For short procedures, nitrous oxide-oxygen anesthesia, maintained in the 
light plane with ample oxygen in the mixture, is sound and safe. For pro- 
longed surgical procedures in the office, induction with thiopental sodium and 
maintenance with nitrous oxide-oxygen using a minimum of 30 per cent oxygen, 
provides the patient with a safe and pleasant anesthesia devoid of severe hypoxia 
and postanesthetie depression. Pregnant patients, young children, and the aged 
require special consideration and management. 
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Oral Pathology 


A NEW PULPAL RESPONSE TO HIGH-SPEED DENTAL INSTRUMENTS 


JOSEPH L. BERNIER, COLONEL, DC, USA* anp Mitron J. KNapp, CApTatn, 
DC, USA** 


N RECENT years a number of devices have been manufactured for cutting 
hard dental tissues. Their main purpose is to accelerate the cutting of 
tooth strueture and to reduce the discomfort of the patient. These in- 
struments function on various physical principles. Their speed ranges from 
20,000 to 200,000 r.p.m.; consequently, they are usually referred to as high- 
speed instruments. Since the biologic effects of these devices are as yet partly 
or completely unknown, the present investigation was undertaken to study 
their effect on the pulp and dentine of human teeth and the teeth of dogs. 


Materials and Methods 

The various instruments employed in this investigation will be described 
as a preliminary to the presentation of materials and methods. 

Imperator Handpiece.—The Imperator differs from the conventional con- 
tra-angle and straight handpieces in that (1) a smaller pulley on the hand- 
piece spindle helps to increase the speed, (2) the contra-angle head has its 
own friction bearing and gear, and (3) the burs for the contra-angle are 
permanently mounted to the instrument’s own friction bearing. 

Conventional Straight Handpiece and Contra-Angle.—Speeds up to 26,000 
p.m. with this instrument are made possible by the use of a high-speed motor 
and a large high-speed pulley. 

The Page-Chayes High-Speed Contra-Angle—The Page-Chayes contra- 
angle has no gears, but employs a belt transmission. Burs or stones are held 
in a simple rubber chuck. Air and water jets discharge at the bur tube. 

The Turbo-Jet.—The Turbo-Jet handpiece contains a small turbine within 
its head which is propelled by a high-speed stream of water in a closed system. 
The contra-angle handpiece is connected by flexible coaxial double tubing 
to a mobile cabinet which contains a fluid pumping mechanism. 

Midwest Ball-Bearing Handpiece With Trans-Speed Transmission.—The 


contra-angle head has ball bearings at both ends of the bur tube and in the 
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short drive shaft. Driving power is transmitted by a ‘‘universal’’ type of 
drive from the handpiece spindle to the contra-angle. In the trans-speed 
transmission, speed is multiplied at the handpiece by the mechanical ratio of 
a small idler pulley driven by the cord and transmitting energy at high speed 
to the handpiece spindle above. 

Dog and human teeth were exposed to these instruments as described in 
the ensuing paragraphs. 

Dog Teeth—Two normal young adult purebred dogs were anesthetized 
with Pentothal sodium and Class I or Class V cavity preparations were made 
on the teeth with the high-speed instruments as shown in Table I. Diamond 


TABLE I. Bastc DATA ON ANIMAL EXPERIMENT®* 


REMAINING DENTINE 


INSTRUMENT AND DOG NUMBER TOOTH | (MM.) 
Conventional: 26,000 r.p.m. —< ae 
Dog 1 LRIM 1.0 
Dog 2 LRIM 1.2 
Midwest: 40,000 r.p.m. 
Dog 1 UL4P 1.0 
Dog 2 UL4P 0.7 
Imperator: 26,000 r.p.m. 
Dog 1 UR4P 0.9 
Dog 2 UR4P ; 1g 
Page-Chayes: 100,000 r.p.m. 
Dog 1 ULIM 0.9 
Dog 2 ULIM 0.8 
Turbo-Jet: 45,000 r.p.m. 
Dog | LLIM 1.0 
Dog 2 LL1IM 1.2 
*Experimental period: Dog 1, two days; Dog 2, twelve days. 
Note: All instruments used with high-speed rotary motor pulley. Class V preparation 


used for each cavity, except UL1M, on which Class I preparation was used, 


stones with water spray were used with all instruments. Distance from the 
floor of all cavities to the pulp was maintained at about 1 mm. Since the 
cavity depth was thus standardized, the changes in these teeth could be 
ascribed mainly to the type of instrument used in cavity preparation. All 
cavities were restored with silver amalgam. One virgin tooth from each dog 
was used as a control. 

These dogs were sacrificed by exsanguination and perfusion with 10 per 
cent formalin, one dog two and the other twelve days postoperatively. Block 
sections were made of the maxilla and mandible and cut serially at 6 microns. 

Human Teeth.—Six clinically and roentgenologically normal human 
teeth were selected and, without the use of any anesthetic, three were exposed 
to the Turbo-Jet and three to the Page-Chayes instruments. The data are 
summarized in Table II. 

In this part of the study, cavities of varying depth were prepared to 
determine whether any correlations existed between the changes seen in the 
pulp and the depth of the cavity prepared by high-speed instruments. The 
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distance between the cavity floor and the pulp ranged from 0 (exposure) to 
lism. Cavities were filled with amalgam; teeth were extracted two, seven, 
and fourteen days postoperatively, embedded in paraffin, cut serially at 6 
microns, and stained with hematoxylin and eosin. Sections through normal 


human teeth extracted for reasons other than caries were used as controls. 


TABLE IT. Basic DATA oN Test OF HUMAN TEETH 


STRUMENT AND EXPERIMENT | REMAINING 


PERIOD (DAYS) AGE OF PATIENT TOOTH DENTINE (MM.) 

Turbo-Jdet: £5,000 r.p.m. ; : a 

~ davs 38 LR2B OS 

7 days 13 URIB 1.0 

14 davs 1] LR1IB O.4 
Paac-Chayes: 100,000 r.p.m. 

2 days URIB 

7 days ULIB 1.0 

l4 days LLIB 0.7 

Vote \ Class I cavity was prepared, using a coolant, in each tooth. 


Physical Findings 
The vibration, noise, control, various aspects of manipulation, safety 
factors, and cutting efficiency of various instruments are summarized in Table 
Il] 
Histologic Findings 
Control——The control teeth showed normal tubular dentine and _ pre- 
dentine, the latter of which was of even width. The odontoblastie zone con- 
sisted of densely arranged tall columnar cells, the basal nuclei of which were 
arranged in two to four overlapping layers. The odontoblastic processes con- 
tinued from the ceil to the predentine and into the dentinal tubules. The pulp 
consisted of highly cellular, loose, vascular connective tissue in which stellate 


cells were separated by abundant intercellular substance and fibrils (Fig. 1). 


Experimental.— 

Page-Chayes, dog teeth: Two days after eavity preparation with the Page- 
Chaves handpiece, the odontoblastie layer below the eavity preparation evidenced 
marked disorganization, with the presence of what appeared to be odontoblasts 
in some tubules, hemorrhage, and infiltration by plasma cells, lymphoeytes, and 
neutrophils (Figs. 2 and 3). Pulpai hemorrhage and edema were also seen 
in these areas. On the floor of the pulp chamber facing the area of cavity prepa- 
ration, odontoblasts were flattened or completely absent. 

Twelve days after eavity preparation, a dark line was seen on the pulpal 
surface of the cut dentine which corresponded to the deepest portion of the 
cavity. A response of this type has been referred to as ‘‘ecalciotraumatic’’ and 
has been shown to coincide with the time of injury.'| In the dentine, pulpal 
to the calciotraumatie line (postexperimental dentine), the globular pattern 
of ealeification was aecentuated. The predentine layer was reduced to about 
one-half the normal thickness and the odontoblastie layer appeared disrupted 
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Fig. 1.—Control tooth. (AFIP negative 57-6243-113. Magnification, x280; reduced 4.) 

Fig. 2.—Page-Chayes. Dog tooth, two days after cavity preparation. _Odontoblastic 
disruption; what appear to be odontoblasts within the dentinal tubules. (AFIP negative 
57-6243-90. Magnification, x660; reduced 4.) 








172 BERNIER AND KNAPP O. S., O. M., & O. P 


February, 1958 
(Fig. 4). The pulp exhibited some fibrosis and chronic inflammation. The 


odontoblastie layer covering the floor of the chamber opposite the cavity prepa- 


ration showed flattening or absence of cells. 


Fig. 3. 





; Fig. 3.—Page-Chayes. Dog tooth, two days after_cavity preparation. Hemorrhage and 
inflammatory cells in the odontoblastic layer. (AFIP negative 57-6243-1. Magnification, 
x163; reduced 4.) 

Fig. 4.—Page-Chayes. Dog tooth, twelve days after cavity preparation. The calcio- 
traumatic response is seen bordering the zone of predentine. (AFIP negative 57-6243-59. 


Magnification, 300; reduced 4.) 


Page-Chayes, human teeth: In the human tooth extracted two days after 
cavity preparation, a pulp exposure had been performed. In this specimen, 
therefore, the immediate effects of exposure, as well as the effects of deep cavity 
preparation could be seen adjacent to each other. The pulp tissue immediately 
under the exposure demonstrated a large cireumscribed abscess which was 
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lined by flattened fibroblasts. The inflammatory cells extended deep into the 
pulp, and the odontoblastie zone surrounding the area of exposure was disrupted 
and had undergone degeneration. In the area where the eavity was deep but 
the pulp had not been exposed, the predentine was reduced in width, the 
odontoblasts were disrupted or destroyed, and the pulp was diffusely infiltrated 
by plasma cells and lymphoeytes. 








Fig. 5.—Page-Chayes. Human tooth, seven days after cavity preparation. Circum- 
scribed area of degeneration directly under cavity preparation (rebound response). (AFIP 
negative 57-6243-115. Magnification, x90; reduced %.) 

Fig. 6.—High-power view of Fig. 5, rebound response. (AFIP negative 57-6243-116. 
Magnification, 140; reduced %.) 
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In the human tooth extracted seven days after the cavity preparation, the 
predentine laver under the cavity floor was reduced in thickness or completely 
absent. A mild plasma-cell and lymphoeytie infiltration was evident in the 
subodontoblastie zone of this area. The inflammatory infiltrate extended along 
the walls of the pulp chamber almost to the middle third of the root canal. 
Midway in the pulp under the cavity preparation a circumscribed area con- 
sisting of a relatively cell-free zone surrounding a center of stellate cell forms 
was noted. About the periphery of this zone there was a condensation of similar 
cell forms (Fig. 5 and 6). 

In the human tooth extracted fourteen days after cavity preparation, a 
ealciotraumatie response was seen on the pulpal surface of the cut dentine. In 
the same areas, the predentine had a scalloped pattern which indicated irregu- 
larity in formation of dentine. The odontoblastie zone was flattened and in 
some areas disrupted, and the subodontoblastic zone was edematous and _ in- 
filtrated by plasma cells and lymphoeytes. The pulp tissue underlying the 
odontoblasts related to the cavity showed a diffuse degenerative reaction. 

Imperator, dog teeth: Two days following the cavity preparation, a caleio- 
traumatic response was seen near the pulpal surface of the eut dentine. This 
consisted of a band of hypercalcified dark blue dentine which followed the 
aceretional pattern of dentine formation. In some areas the amount of pre- 
dentine formed postoperatively (that is, predentine pulpal to the calciotraumatic 
response) was reduced to about one-half the normal width. In pulpal areas 
corresponding to the cut tubules the odontoblasts were disrupted, and in the 
pulpal tissues subtending these areas there was vascular ectasia as well as a 
chronic inflammatory response. The pulpal tissue at some distance from the 
area of cavity preparation evidenced odontoblastie disorganization, edema, and 
extravascular hemorrhage. 

In the dog saerifieed twelve days after cavity preparation, a marked caleio- 
traumatie response was seen (Fig. 7). The globular pattern of calcification was 
accentuated and the odontoblasts were disorganized in the postexperimental den- 
tine (Fig. 8). The subodontoblastie layer, corresponding to the floor of the 


cavity preparation, was edematous and contained isolated inflammatory cells. 


Conventional, dog teeth: Two days after cavity preparation the odonto- 
blasts below the cavity floor were disorganized (Fig. 9). In addition to this, 
the odontoblastie zone across the pulp from the site of the cavity showed edema, 
disruption of normal arrangement, and the presence of a peculiar homogeneous, 
eosinophilie intereellular material (Fig. 10). 

Twelve days after cavity preparation a ecalciotraumatie response was seen 
in the ealeified dentine (Fig. 11). Postoperative predentine formation was 
reduced and, in some areas, absent. The odontoblastic laver was disrupted and 
the nuclei were staggered. Several cells resembling odontoblasts were seen 
within the dentinal tubules. The vascularity of the odontoblastie layer subtend- 
ing the cavity preparation appeared to be increased. Immediately below this 
area the pulp showed chronic inflammation. The area directly aeross the pulp 
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from the site of the cavity preparation displayed odontoblastie disruption, 
edema, cellular debris, and what appeared to be a degenerative change of the 
geround substance (Fig. 12). 

Turbo-Jet, dog teeth: Two days after eavity preparation the ealeified den- 
tine was unaltered. In several areas at the pulpal ends of the eut dentinal 


Pig. ii. 





Fig. 12. 


preparation. Intense stain- 


Fig. 11.—Conventional. Dog tooth, twelve days after cavity - 
nuclei 


ing of the calciotraumatic response. The odontoblastic layer is disrupted and the 
staggered. (AFIP negative 57-6243-24. Magnification, x90; reduced %.) 

Fig. 12.—Conventional. Dog tooth, twelve days after cavity preparation. Note pe- 
culiar degenerative change of the ground substance (rebound response). (AFIP negative 
57-6243-96. Magnification, 180; reduced 4.) 
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tubules, the odontoblastie layer appeared disorganized and was infiltrated by 
polymorphonuclear leukocytes (Fig. 13). The odontoblastie zone across the 
pulp from the cavity site showed disruption, staggering of the nuelei, edema, 


and the presence of an eosinophilic intercellular substance (Fig. 14). 





Fig. 14. 

Fig. 13 Turbo-Jet. Dog tooth, two days after cavity preparation. Infiltration of the 
odontoblastic layer by polymorphonuclear leukocytes. (AFIP negative 57-6243-11. Magnifica- 
tion, 400; reduced 14.) 

Fig. 14.—Turbo-Jet. Dog tooth, two days after cavity preparation. An unusual eosin- 
ophilic cellular substance in the cell-free zone of Weil. (AFIP negative 57-6243-83. Magni- 


fication, X180; reduced 14.) 


Twelve days postoperatively a caleiotraumatie response was seen in the 
ealeified dentine (Fig. 15). Absence of predentine, disruption of the odonto- 
blastie layer, the presence of cells resembling odontoblasts in the tubules, and 
incorporation of red blood cells in the predentine layer were observed. The 
vascularity of the odontoblastie layer was inereased. Across the pulp from 
the cavity preparation, the changes seen were identical to those deseribed above. 
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Turbo-Jet, human teeth: In the human tooth extracted two days after 

cavity preparation, the pulpal tissue near the center of the cavity base showed 
some disruption of the odontoblastic layer. 

In the tooth extracted seven days after cavity preparation, the width of 

predentine on the pulpal surface of the cut dentine was reduced, and the sub- 

odontoblastic laver was edematous and infiltrated by plasma cells and lympho- 


eytes. 
Fig. 15. 





Fig. 15.—Turbo-Jet. Dog tooth, twelve days after cavity preparation. A wide calcio- 
traumatic band. (AFIP negative 57-6243-19. Magnification, 145; reduced 4.) 

Fig. 16.—Turbo-Jet. Human tooth, fourteen days after cavity preparation. A circum- 
scribed area of degeneration in the pulpal tissue some distance from the cavity preparation 
(rebound response). (AFIP negative 57-6243-118. Magnification, «100; reduced 44.) 
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The tooth extracted fourteen days after cavity preparation showed a calcio- 
traumatic response and an absence of predentine in one area. Under the floor 
of the cavity, disorganization, edema, and infiltration by plasma cells and 
lymphocytes were observed in some parts of the odontoblastie layer. Immediately 


under the deepest part of the cavity was a large evstic space partially lined by 





Fig. 18. 

Fig. 17 Midwest. Dog tooth, two days after cavity preparation. The odontoblastic 
zone shows disorganization and infiltration by neutrophils, plasma cells, and lymphocytes. 
(AFIP negative 57-6243-9. Magnification, x110; reduced 4.) 

Fig. 18.—Midwest. Dog tooth, twelve days after cavity preparation. A calciotraumatic 


response, irregular dentine, and cellular inclusions are apparent. (AFIP negative 57-6243-16. 
Magnification, 300; reduced 4.) 


a thin band of homogeneous eosinophilic material. Pulpal tissue at some dis- 
tance from the cavity preparation showed a cireumscribed area of degeneration 
(Fig. 16) 
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Midwest, dog teeth: Two days postoperatively a calciotraumatie response 
was seen in the calcified dentine. On the pulpal surface of the dentine related 
to the floor of the cavity preparation the predentine was reduced in width or 
was absent and aspirated odontoblasts were seen in tubules. The odontoblastie 
and subodontoblastic zones were characterized by disorganization and infiltra- 
tion by neutrophils, plasma cells, and lymphoeytes (Fig. 17). The zone across 
the pulp from the site of the cavity showed edema, odontoblastic disruption, and 
the peculiar disturbance described in this area in previous dog specimens. 
Twelve days postoperatively the tooth displayed a marked calciotraumatic 
response and an inereased rate of postoperative dentinogenesis; the postepera- 
tive dentine was of irregular type and contained cellular inelusions. The 
odontoblastie and subodontoblastic layers were infiltrated by plasma cells and 
lvmphoeytes (Fig. 18). In an area directly across the pulp from the eavity 
preparation, the odontoblastic layer was either missing or reduced in thickness. 


Discussion 


Dog Teeth.—The histologic response to high speed has many similarities 
to that brought forth by the more conventional speeds (up to 26,000 r.p.m.), 
that is, decreased predentine formation, grades of odontoblastie disruption 
and necrosis, and pulpal inflammation. However, the use of high-speed in- 
struments produced responses which deserve special consideration. We have 
termed the first of these the ‘‘rebound response.’’ It may be defined as the 
response seen in an area directly across the pulp from the eavity site. It is mani- 
fested by any combination of the following: a change in the ground sub- 
stance, edema, fibrosis, odontoblastie disruption, and reduced predentine for- 
mation. This response is unique in that it occurs at a site distant from and 
unrelated to the cut dentinal tubules but perhaps related to the anatomic or 
physical character of the pulp. One hundred per cent of the teeth examined 
after two days and 80 per cent of those examined after twelve days showed 
this response (Table IV). 

The rebound response appears to be primarily a change in the ground 
substance with a concomitant stage of fibrosis without an intervening exuda- 
tive phase. The change in the ground substance was evidenced by the pres- 
ence of small fragmented and rounded, smooth, granular, eosinophilic bodies 
in a coarse reticular network. Many of these eosinophilic rounded bodies ap- 
peared to lie in lacunae. Hyaline-like, eosinophilic staining areas were often 
found as a background for some of these changes. It is possible, but unlikely, 
that the smooth granular bodies may be a terminal expression of degenera- 
tion of erythrocytes. 

The unique loeation of the rebound response to rotary cutting instru- 
ments leads us to speculate that the waves of energy transmitted to the pulp 
are focused into a certain area by the structure and contour of the pulpal 
walls. It is of interest that the response varies little in intensity and distribu- 
tion in the sections made two and twelve days after operation and that the 
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response is practically the same no matter which instrument is used. There- 
fore, high speed alone may be the precipitating factor of the rebound re- 
sponse. This possibility gives cause for reflection on the use of high speed, 
even though its ultimate effect on the pulp vitality remains to be determined. 
The response is a peculiar alteration in the soft tissue, almost like the be- 
evinning of necrotic change. To prove that this response is constant, all teeth 


were serially sectioned and compared with controls. 








TABLE IV 
2 DAYS POSTOPERATIVE 12 DAYS POSTOPERATIVE 
Rebound Response 100% "Rebound Response % 


























Calciotraumatic Response 0% Calciotraumatic Response 100% 
Aspirated Odontoblasts Aspirated Odontoblasts 20% 
LEGEND 


I = IMPERATOR C = CONVENTIONAL STRAIGHT 
HANDPIECE & CONTRA-ANGLE RESPONSE 


T= TURBOJET 
P= pace-cuaves M= MIDWEST WITH TRANS-SPEED [| NO RESPONSE 

The second notable feature was the so-called calciotraumatic response 
seen in 40 per cent of the two-day and 100 per cent of the twelve-day speci- 
mens (Table IV). It has been shown! that when odontoblasts are exposed to 
a wide variety of stimuli they respond by the formation of an abnormal type of 
dentine matrix. This response is characteristic and consists of either a zone 
hyperealcified dentine or the so-called calciotraumatic band, which is a com- 
plex of hyper-and hypoealcified zones of dentine. The zone of hyperealcified 
dentine, which was seen several times in this study, corresponds to the atypical 


dentine formed immediately following the injury. This zone appears dark 
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sections stained with hematoxylin and eosin, while in silver preparations it 
appears light. This feature indicates a disturbance in matrix formation 
manifested by fewer fibrils and a greater amount of cementing substance. 

Finally, what is generally described as the aspiration of odontoblasts 
into the tubules of predentine and dentine was of interest. It was seen in 40 per 
cent of the two-day and 20 per cent of the twelve-day specimens (Table IV). 
Orban was the first to suggest that cells could be aspirated in the sense that 
they are pulled into the tubules. It is possible, however, that they may be 
pushed into the tubules by tissue pressure behind them, rather than pulled 
in by positive pressure. We have not been able to determine satisfactorily 
whether the aspirated cells were odontoblasts, leukocytes, or both. 

While these three responses do not necessarily indicate serious harm to 
the pulp, it may be that, if misused, high-speed instrumentation could cause 


irreversible damage. 


Human Teeth —The most important observation from this portion of the 
study concerns the direct relationship that exists between the pulpal response 
and the depth of the cavity. In addition, three of the six human teeth had 
a peculiar lesion in the pulp. This was seen in one of the teeth exposed to 
the Turbo-Jet and in two of the three teeth exposed to the Page-Chayes in- 
strument. The true nature of the lesion is not clear, but morphologically it 
resembles a cireumseribed focus of degeneration. The distinct outline of the 
lesion suggests localization of the physical agent which produces this peculiar 
change, 

It has been suggested® that high-speed instruments introduce ultrasonic 
energy into the tooth structure. If this view is correct, it is possible that 
these changes in the pulp are a result of ultrasonic energy. It is not unlikely 
that these changes are another manifestation of the rebound response seen 
in the dogs. The location of these lesions, however, in human and dog teeth 
is not identical. This difference may be due to the dissimilarity in the site of 
cavity preparation and the anatomic features of the human and dog pulp 
chambers. 

Summary and Conclusions 


The present study deals with the effect of high-speed instruments upon 
the dentine and pulp of teeth in man and dogs. It consists of two parts. In 
the first part the Imperator, the Page-Chayes handpiece, the Midwest hand- 
piece and contra-angle, the Turbo-Jet, and the conventional handpiece and 
contra-angle were used to prepare ten Class I or Class V cavities in the teeth 
of two normal adult dogs. The average distance from the floor of the cavity 
preparation to the pulp tissue was approximately 1 mm. The cavities were 
filled with silver amalgam and the dogs were sacrificed two and twelve days 
postoperatively. 

In the second part, the Turbo-Jet and the Page-Chayes instruments were 
used to prepare Class I cavities of varying depths in six clinically and roent- 
genologically normal human teeth. Three teeth were exposed to each in- 
strument; the cavities were restored with silver amalgam and the teeth were 
extracted at two, seven, and fourteen days. 
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The microscopic findings were: (1) The pulpal surface of the cut tubules 
showed a reduction or absence of predentine, a calciotraumatic response, dis- 
organization, flattening, or disappearance of odontoblasts, and both edema and 
inflammation in the subodontoblastic layer. In addition to these changes, 
hemorrhages were seen in the odontoblastic layer and in the subodontoblastic 
zones. 2) The rebound response, heretofore undescribed, consisted of changes 
in the odontoblasts and subodontoblastice tissue at some distance from the 
cavity site and in no way related to the cut dentine. It was generally found 
across the pulp from the cavity site. The rebound response was evidenced his- 
tologically in the dog by disorganization of odontoblasts, edema, inflammation, 
and a change in the ground substance. In the human teeth this response was 
represented primarily by areas resembling degeneration. (5) In the human 
teeth the severity of pulpal reaction was directly related to the depth of the 
cavity preparation. 

Note: At the present time this study is being repeated using, in addition to the in 
struments mentioned in this report, the Globe Angle handpiece, the Midwest High Drive 
handpiece, the Kerr Superspeed handpiece, the Ritter Airotor, the Denseo Aeroturbex, the 
Midwest Air Drive, the 8. S. White Airotor, the Weber Airturbine, the Densco Hydroturbex, 


and the conventional low-speed handpiece (4,000 to 5,000 r.p.m.). These instruments were 


not available at the time this study was undertaken, 
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POLYOSTOTIC FIBROUS DYSPLASIA OF BONE 
Luioyp E. Cuurcn, A.B., D.D.S., M.S., BerHespa, Mb. 


Introduction 


HE ease reported in this article presents the classic triad associated with 

polyostotie fibrous dysplasia: bone changes, café-au-lait pigmentations of 
the skin, and precocious puberty. This is a rare disease, and the extent of 
pathology in this case is extremely interesting. The case was followed because 
of the oral and facial lesions that were found in this office. 


Case Report 


Present Illness.—The patient, a 6-year-old white girl, was referred to this office by 
another dentist on April 1,-1955, for removal of the upper and lower first and second 
deciduous molars. During the course of the examination, the entire clinical picture re- 
vealed itself (it will be presented in detail below). On April 4, under nitrous oxide- 
oxygen anesthesia, the necessary surgery was performed and a biopsy specimen was taken. 
Reeovery was uneventful and the patient returned for observation on April 9, and May 11, 
1955. Normal healing was in progress. 

Past History._-Symptoms of this condition appeared when, at the age of 2 months, 
the patient was found to have a brown pigmented area on the left side of the thorax; 
this pigmentation increased over the years. The child also developed areas of brown pig- 
mentations on the right side of the forehead and on the right temple. Menstrual periods 
began at the age of about 4 to 6 months and occurred irregularly after that. The diagnosis 
was ‘irst made when, at the age of 17 months, the patient fractured one femur. Since that 
time she has fractured many bones in her body and has had three major fractures of the 
femurs, two of the left and one of the right. 


Family History.—The patient’s immediate family consists of her 24-year-old mother, 
29-year-old father, and 2-year-old sister, all of whom are well. The paternal grandmother 
had a cancer of the nose removed years ago. Both grandmothers are said to be allergic 
and have hay fever. The great-great-grandmothers on both sides of the patient’s family 
had diabetes. The maternal great-grandmother had a gall bladder operation. There has 
been no tuberculosis or other known disease in the family. A maternal great-granduncle 
has had twenty-one fractures throughout his seventy years and is still living in Ohio. 
Aside from this great-granduncle, no other members of the family have had anything 
similar to the patient’s illness. 


Physical Examination.—The patient’s gestation was unremarkable and the mother had 
no illnesses during the period. The patient’s birth involved a twelve-hour labor and a nor- 
mal spontaneous delivery. Her feeding was unremarkable, and she fed well at first; how- 
ever, the mother was unable to continue breast feeding, and at the end of the three-week 
period of trial breast feeding the patient vomited her milk frequently. Canned milk 
formulas were tried, but vomiting persisted until the patient was 4 or 5 months old. She 
was placed on a cow’s milk formula which worked well. 

Pigmentation: At the age of 2 months, a brown spot resembling a birthmark was 
noticed on the left posterior chest, extending around anteriorly to a slight extent. The mother 
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isisted that this was not present one evening when she put the baby to bed, but that the next 
ay it was present and quite large, covering most of the posterior left thorax. When the 
atient was 2% years old, further spots appeared on the forehead (Fig. 1). These have 
rradually increased in size over the years. During the past one or two years, a similar pig- 
ented area over the chest has also continued to increase slightly; it has extended around 
unteriorly on the left hemithorax and into the left axilla and out the inner aspect of the left 
rm. 


A. B. 





C. 


Fig. 1.—Facial appearance. Note facial deformity of maxillary area and café-au-lait pig- 
mentation on bridge of nose and right temple. 
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Sexual precocity: When the patient was 6 months of age, her mother first noted blood 
stains on the diapers. This bleeding lasted two days. Since then there have been perhaps a 
dozen menses. At first, the menses occurred every three or four months and lasted only a 
day or so, but between the ages of 3 and 4 years they occurred about every two months. Each 


of these bimonthly periods lasted about five days and resembled a normal adult period except 
that at no time was the use of napkins necessary, although frequent changes of underclothing 
were required. The patient was frequently nervous for a week or two before her menstrual 
periods, and sometimes she complained of abdominal aches and pains. She has had hot flashes. 
The patient’s breasts seemed to increase in size around the age of 3% years and have since 
increased slightly in size, although not to a great extent. Pubic hair was first noticed by the 
pediatrician when the diagnosis was made at the age of 17 months, but the development 
of pubic hair has not been striking. 


Bone changes: When the patient was 3 months old, her maternal grandmother thought 
that the child’s hips looked abnormal. When the patient was 6 months old, her mother 
noticed that the feet could not be brought together to touch. Roentgenograms were taken 
at that time, but were said to be normal. The patient’s first symptoms appeared at the 
age of 17 months, when she fell and broke her left leg. Roentgenograms at that time 
showed “cysts of the bones.” A cast was applied for six weeks and the fracture apparently 
healed. The patient walked again normally. (She had first walked at 10 months.) When 
she was about 2 years of age, she suffered another fracture of the same leg as a result of 
a fall, and later she fractured the other leg. On each of these three occasions, the patient 
was placed in a cast for six to eight weeks. There was nonunion of the left femoral 
fracture at the junction of the proximal and middle thirds of the femur. A bone graft 
was placed in the@eft femur and nonunion persisted. Other fractures have occurred in 
both feet (involving the metatarsals), the fingers of both hands, both upper arms, and 
both forearms. To the mother’s knowledge, there have been no fractures in the back or 
in the ribs. 

The patient had been active and was getting along well on crutches until the present 
episode. About noon on July, 26, 1954, the 1-year-old sister sat on the patient’s left leg. 
Immediately after this the patient complained of severe pain there and was taken to the 
hospital for roentgenograms, which revealed a definite fracture. 

The patient’s appetite is “average.” She seems to prefer winter. She has had no 
diarrhea. She has never had diabetes. At the age of about 2 years, she had a severe 
attack of measles and has had measles on two other occasions. She has never had heart 
trouble. She seems more drowsy than normal and voluntarily takes a nap every afternoon. 

The patient had a left femoral bone graft in 1952. She has had no other operations. 
Her weight is about 40 pounds. Weight increase has been consistent with growth. Her 
height is about 41 inches. 


Social history: The patient has never attended school. She has physical therapy twice 
weekly at a local children’s home. The father is a house painter. 

No lymphadenopathy has been noted. There have been no headaches. The patient 
has no visual symptoms, except a convergence weakness. There has been no known heart 
disease, rheumatic fever, murmurs, shortness of breath or cardiac symptoms. The patient 
has shown no evidence of gastrointestinal abnormalities or distress and no urinary symp- 
toms. She has had no fits, faints, or head injuries. The girl has no known allergies. She 
has unusually deep voice and remarkably mature mannerisms. Her skin is smooth, with a 
soft texture consistent with her age or slightly older. Café-au-lait pigmentation exists 
over most of the left hemithorax posteriorly and about one-third of the thorax anteriorly 
on the left side. This spot has extremely ragged edges and there are several scattered 
spots around it. There is a small similar spot, about 5 em. in greatest diameter, on the right 
temple and another about 1 cm. in diameter, on the right forehead. There are several 
similar spots scattered through the scalp. The oral mucous membranes show no pigmenta- 
tion, Axillary hair is light and downy but definitely abnormal in amount. Pubic hair is 
the same, but more scanty and not too abnormal. The fingers are slightly stubby and 
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The arms move well. A 
The chest appears to have 
The 


ightly fusiform irregularly, but appear practically normal. 
Shepherd’s Crook’’ deformity is present bilaterally (Fig. 5). 
creased in the anterior-posterior diameter, with slight “trichterbrust” (Fig. 7). 
se is displaced to the right (Fig. 1), especially the left nasal passage, by the prominent 
ft maxilla. The throat is not inflamed. Tonsils are prominent but normal. The tongue 


A. B. 














C. 


2.—Note areas of thinning and thickening of skull. Note also thickening of bone in 


Fig. 
area of left antrum, causing asymmetry of facial area. 


In the neck, the veins are flat, the thyroid is promi- 
The lungs are clear. The heart is not 


is normal in size and well papillated. 
nent but normal, the trachea is normal (midline). 


enlarged. Examination of genitalia revealed prominent labia and clitoris, consistent with 


late puberty (approximately 14 years of age). 
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Laboratory Findings.— 


Urine: Specific gravity, 1.018; protein 1+; sugar, negative; acetone, +; color, straw. 

Blood: Hemoglobin, 13.2 Gm.; hematocrit, 39 per cent; platelets, 320,000; W.B.C., 
10,650; polymorphonuclear neutrophil leukocytes, 58; lymphocytes, 35; monocytes, 6; eosin- 
ophils, 1; total cholesterol, 129 mg. per cent; cholesterol esters, 77 per cent; calcium, 10.4; 
phosphorus, 2.8; alkaline phosphatase, 26 Bodansky units. 


A. 


B. 


Fig. 3.—Note bowing of right femur and multiple old healed fractures at junction of middle 
and proximal thirds of femur. 
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Roentgen Examination.— 


Skull: X-ray studies revealed diminished bone density (Fig. 2). A large area of 
.becular pattern consisting of areas of diminishing density and thickened trabecular pattern 


olves all bones of the skull. Sella is of average size. There is coarseness of the trabecular 


A. 


Fig. 4.—A, Note widening of left humerus. There is a transverse fracture in lower 
end of left radius as well as widening of epiphyseal plate in lower ends of right radius and 
ulna. B, Note areas of diminished density, cortical thinning, and coarseness of trabecular 
structure in all phalanges and metacarpals. 


pattern in the bones of the base of the skull, especially in the sphenoid and both maxillae, to- 
gether with the occipital bone. 


and thickening of the skull. 


The calvarium shows extensive changes consisting of thinning 
There is thickening of the base of the skull, particularly in the 
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region of the sphenoid ridges. The sphenoid sinus is obliterated by thickened bone, and 
dorsum sella is somewhat thickened. This thickening extends anteriorly and involves the left 
maxilla, There is no evidence of alteration of the left maxillary sinus, possibly because of the 
thickening of bone in this area. There is also almost complete obliteration of the ethmoid 
sinuses, especially on the left. There is considerable thickening of bone in the region of the 


A. 


B. 
Fig. 5.—Note involvement of all pelvic bones and fractures of right femur. 


left antrum, which extends along the orbit as well as medially along the region of the ethmoid 
cells. There is asymmetry of the skull in this region as a result of gross bone thickening. 
The sphenoid cells are largely obscured by density, as are the frontal and ethmoid cells. 
Lower extremities (Figs. 3 and 5): There is marked anterior bowing of the right femur, 
with multiple old healed fractures throughout the shaft. There is a transverse complete un- 
displaced fracture at the junction of the middle and proximal thirds of the right femur. The 
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B. 


Fig. 6.—Note diminished bone density of cervical vertebrae. 
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I had 


There is deformity 


cortex is thinned, and irregular areas of diminished density are present. 
Rounded areas 


of the left femoral neck and the intertrochanteric portion of the left femur. 
of diminished density are present in both tibias, together with widening of the upper portion 
of the right tibia and marked cortical thickening. 


A. B. 














Fig. 7. —High-power photomicrographs of the thin trabeculae consisting of immature bone, 
with signs of resorption and apposition. (See pathology report in text. 


Upper extremities (Fig. 4): Examination shows marked widening of the left humerus 
_and cortical thinning bilaterally, with rounded areas of diminished density and thickened 


trabecular structures throughout all bones of both upper extremities. There is a transverse 


complete fracture in the lower end of the left radius, and marked widening of the epiphyseal 
plate is present at the lower ends of the right radius and ulna. 
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Hands (Fig. 4): There is a marked widening of all phalanges and metacarpals with 
ded areas of diminished density, cortical thinning, and coarseness of trabecular structures. 

Pelvis (Fig. 5): All bones of the pelvis are involved. Severe deformities of the proxi- 
ends of both femurs are present. 

Spine (Fig. 6): Roentgenograms reveal diminished bone density. There is middle 
| lower dorsal sclerosis. Compression of many of the lower dorsal and upper lumbar bodies 
oted, with the classic changes described previously present in the ribs and throughout all 
‘s of the lumbar and dorsal spine. 

Chest (Fig. 6); Lung fields exhibit prominence of chest markings. The cardiac silhou- 

is within normal range. 

Cervical spine (Fig. 6): There is diminished bone density. The vertebral bodies are of 
age height. There is no evidence of compression of any of the vertebral bodies. Cystic 
iges are noted in the body of the second cervical vertebra. 

Conclusion.—The diagnosis of polyostotic fibrous dysplasia in this case seems well 

tablished by the presence of the classic triad: (1) cystic changes in the bones, (2) café- 
ait pigmentation of the skin, and (3) sexual precocity. In a case of this type, one 
not tell just how long the patient will live. The bone changes may subside, but the 
tient will continue to have fractures from time to time as long as she lives. 

Treatment.—Conservative treatment is definitely indicated in this case. The patient 
| be followed by hormone and metabolic studies. Hormone studies revealed the follow- 

¢ information: 

17 Ketosteroid determination: March 27, 1954—1.1 mg. (twenty-four-hour sample) 

July 31, 1954—3.08 mg. (twenty-four-hour sample) 

Gonadotropins: July 30, 1954—greater than 3.7 mouse units. 

Urinary: July 30, 1954—2.3 mg. (twenty-four-hour sample) 

Corticoids: July 31, 1954—1.2 mg. (twenty-four-hour sample) 

Pathologic Report of Specimen Removed From Maxilla in the Area Involving Teeth.— 

Microscopic (Fig. 7): All sections examined contain fragments of teeth. Adherent to 

these bits of tissue are irregular trabeculae of bone with marrow spaces replaced by a pro- 
liferating intertwining fibrous connective tissue. This latter material is rather cellular and 
scattered giant cells are in evidence. Bone formation is irregular, and the trabeculae have 
& purposeless arrangement, 


Diagnosis: Fibrous dysplasia, maxilla. 


Discussion 

This ease represents a classical description of polyostotie fibrous dysplasia 
of bone, which is also known as Albright’s syndrome, polyostotie fibrous dys- 
plasia, polyostotie osteitis fibrosa, osteodystrophia fibrosa, fibrocystie disease of 
hone, regional fibroeystie disease, osteofibrosis deformans juveniles, fibrosa 
unilateralis, polyostotie skeletal cystofibromatosis and osteitis fibrosa with 
cartilage formation, osteitis fibrosa disseminata, and unilateral fibrosa cystica 
generalisata. 

It is a disease of bone characterized by regressive changes (thinning of the 
cortex and replacement of the marrow by fibrous tissue containing abnormal 
fibrous bony spicules). Polyostotie fibrous dysplasia consist mainly of inter- 
ferenee with skeletal development.” * There is excessive replacement of bone 
marrow by dense fibrous connective tissue. The most frequent sites of involve- 
ment are the diaphyses and metaphyses of the long bones and the adjacent 
part of the shoulder and the pelvic bones. The association of bilateral bone 
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lesions, skin, and endocrines is usually termed Fuller Albright’s syndrome.‘ 
There is now wide acceptance of the term fibrous dysplasia of bone. The term 
osteitis fibrosa disseminata is used to differentiate the condition from osteitis 
fibrosa generalisata (hyperparathyroidism) and osteitis fibrosa localisata (uni- 
cameral bone eyst). 

History.—This disease group was first described by von Recklinghausen, 
although even he was confused over at least two of his cases. These two were 
examples of fibrous dysplasia and not of osteitis fibrosa generalisata. This 
confusion continued until the work of Mandl,* when the etiology of osteitis 
fibrosa generalisata was correlated with a parathyroid adenoma. It appears 
that Wieland’ was the first to describe fibrous dysplasia of bone. Weil® first 
described the syndrome of precocious puberty, fibrocystic bone disease, and 
pigmentation of the skin. In 1937, Albright and associates* described the 
syndrome characterized by (1) bone lesions which show osteitis fibrosa on 
histologic examination; (2) brown, nonelevated pigmented areas of the skin, 
which tend to be on the same side as the bone lesions; and (3) an endocrine 
dysfunction which in female patients is associated with precocious puberty. 
According to Stein and Stein,’ Lichtenstein and Jaffe? coined the term poly- 
ostotic fibrous dysplasia. 


Incidence.—F'ibrous dysplasia of bone is an uncommon disorder. It usu- 
ally begins in childhood and may cease spontaneously after puberty. The 


disease is more common in girls.° 

Etiology. Many suggestions have been made as to the cause, but none 
has been accepted generally. The most reasonable suggestion to account for 
the disease is a development defect in bone—forming mesenchyme. A primary 
hormonal imbalance has been postulated in those examples in which sexual 
abberations are especially distinguishable. 

Varieties—Two forms of fibrous dysplasia,are now recognized: the dif- 
fuse or polyostotic and the monostotie forms. The diffuse type is much more 
common. No consistent abnormality in gonadal function has been elicited in 
male patients but is common in female patients. Coneurrent hyperthyroidism 
is occasionally recorded. 

Clinical Features.—The onset is usually insidious. Attention may be di- 
rected to an involved bone by a fracture, deformity, or symmetry of face or 
skull. A common finding is pigmentation, giving the typical ‘‘eafé-au-lait”’ 
appearance. Progressive deformity and shortening of the limbs may be seen 
subsequently. Exophthalmos and severe displacement of an eye may develop 
gradually. Pain is usually not severe, and it may be absent. Precocious 
puberty is rarely the first sign. The bones most commonly affected are the 
femur, skull, scapula, tibia, humerus, metacarpals, and metatarsals. There 
may be disturbance of gait, and often spontaneous fractures occur. In the rare 
progressive condition with involvement of almost the entire skeleton, there 
may be invalidism and ineapacity during childhood, as in the ease just 
presented. 
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Chemical Data.—Serum calcium and serum phosphorus are ordinarily 
thin normal limits, as are other constituents of the blood. Serum alkaline 
osphatase is oceasionally inereased. Albright reports premature secretion 

pituitary follicle-stimulating hormone and a moderately elevated basal 
tabolic rate which should be checked by protein-bound iodine and iodine 
take studies. 

Roentgenographic Features.—These vary and are dependent upon the 
ite of the disease. The features are usually central cystlike areas of trans- 
weney containing coarse trabeculae. In general, the following features are 
esent: (1) broadening or expansion of bone, (2) thinning of the cortex, 
') rarefied and apparently trabeculated and cystic appearance, and (4) 
condary deformities, typical is the ‘‘Shepherd’s Crook’’ in the upper femur. 

The cystlike areas consist of fibrous tissue deposits which cause replace- 
ient of the normal trabeculae structure and give a homogenous granular 
ppearanee devoid of bony architecture. As they enlarge, they cause pressure 

on the surrounding cortical bone; if the area of involvement is nearer the 
medullary aspect, this pressure is effective in the direction of least resistance 
(toward the medullary canal) and forms a erescentic inner border. If less 
resistanee is offered by the cortical layer, localized expansion is obviously out- 
ward. Extremely superficial lesions frequently induce rounded ‘‘blisters on 
the surface of the bone.’’ As these areas become larger, they may encroach 
upon each other, giving the appearance of pseudoexpansion. The bony out- 
line will then assume a knobby appearance. Shell-like thinning of the cortex 
may follow, causing weakness of the bone and eventual spontaneous fractures. 
No evidence of periosteal elevation is seen except as a consequence of fracture. 


Osteoporosis does not occur. 


Diagnosis.—The diagnostic points to bear in mind are (1) early age, (2) 
conspicuous bone deformity, particularly of the skull and long bones, (3) pre- 
dominantly unilateral skeletal involvement, (4) pigmentation of the skin, (5) 
precocious puberty in girls (not observed in boys), and (6) essentially normal 


biochemical data. 

Differential Diagnosis.—There are a number of affections of the skeletal 
system in which fibrosis forms a part of the pathologic changes. In general, 
however, polyostotie fibrous dysplasia may be differentiated from other types 
of bone involvement if the extraskeletal lesions, abnormal skin pigmentation, 
and sexual precocity in the female patient are present. 

Other conditions to be differentiated and cleared include: hyperpara- 
thyroidism, Paget’s disease, neurofibromatosis (von Recklinghausen’s disease), 
Ollier’s disease; reticuloendothelioses (in particular, Hand-Schiiller Christian 
disease), hemangiomas of bone, sareoid, adrenal tumors, syphilis, lymphoma 
and lymphoblastoma, leukemia, chloroma, echinococcus cyst of bone, leontia- 
sis of bone, achondroplasia, osteogenesis imperfecta, and monostotie fibrous 
dysplasia. 
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Complications.—Fractures are common, and healing may be difficult and 
complicated. Acromegalic features and severe failure of vision have been re- 


ported. 

Treatment.—The only known effective treatment of fibrous dysplasia is 
surgery. It is indicated when one or more of the following conditions are 
present: (1) continued pain in the area of a localized bone lesion, (2) frac- 
ture through a lesion, or (3) severe bowing as a result of spontaneous fracture. 
Osteotomy has been attempted, as have filling-in of the cystic areas with bon 
chips and hemoresection. However, none of these techniques have proved 
satisfactory. 

Prognosis.—In young persons polyostotic fibrous dysplasia may be progres- 
sive. Later in life it tends to remain stationary.'® Deformities of the chest, 
with compression of the lungs or heart, may place the patient’s life in danger. 
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ASAL-CELL CARCINOMA OF NONULCERATIVE TYPE ON THE FACE 


Report of a Case 
Victorino G. Vitus, D.D.S., M.S.D., Manita, PHILIPPINES 


T°HE subepidermal type of basal-cell carcinoma is generally nonulcerative. 
| According to Willis, the subepidermal type ‘‘shows less predilection for the 
ice and neck than their epidermal counterparts.’’ Moore? states that keratini- 

tion and pearl formation are characteristically absent in basal-cell carcinoma. 
sernier® described the clinical and histologic characteristics of a baso-squamous- 
cell eareinoma. The present ease is reported for three reasons: (1) the unusual 
ize of the tumor and the uncommon location for a nonulcerative type of basal- 
cell eareinoma; (2) some of the histologic findings are at variance with the 
observations of other authors, particularly of Moore’; and (3) the histologic 
findings seem to answer the histologic description of a baso-squamous-cell 
carcinoma. 

Case Report 


A 45-year-old woman was seen with a new growth of considerable size on the right 
side of the face (Fig. 1). The growth started as a small, nonpainful mass about the size of a 
grain of corn on the right side of the maxillary region. It took about ten years for the 
growth to attain the size shown in the photograph. By the latter part of the ninth year, 
the growth had already invaded the right orbital cavity and, since that time, the patient had 
been unable to see through her right eye. It was also at this time that she began to ex- 
perience headaches almost every day. Because of the size, location, duration, and non- 
ulcerative nature of the growth, the case was tentatively diagnosed as ameloblastoma. The 
growth was surgically removed, and the entire specimen was sent to the laboratory for 
microscopic study. 

Histologic Findings——It was observed that the central portion of the specimen 
was lobulated and each of these lobules, which were of different sizes, appeared smooth and 
grayish white in color. The histologic sections were taken from one lobule; hence, no part of 
the skin was included in the sections. Fig. 2 shows a certain area in which several islands 
of connective tissue enclosed by the tumor cells are seen. Blood capillaries are present 
in these islands. The cells adjacent to the connective tissue are cuboidal in shape, similar 
to the basal cells of the epidermis. Around these islands there are tumor cells arranged 
in centrifugal fashion and evidently derived from the cuboidal cells. In the region marked 
CT the connective tissue stroma is not yet completely invaded by the tumor cells. Fig. 3 
shows an area where the spaces between the islands of connective tissue are already filled 
with tumor cells. It may be noted that the connective tissue is undergoing degenerative 
changes leading to the formation of cystic cavities. The cuboid cells immediately surround- 
ing the connective tissue are still intact. In other areas, however, the cystic cavities are 
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lined by a homogenous structure which stains pink with hematoxylin and eosin staining 
and bright red with Mallory’s triple stain (Fig. 4). This structure may be the degenerated 
cuboid cells which later become keratinized. This is the kind of cystic cavity lined by a 
pink or bright red homogenous structure commonly observed in some degenerated areas of 
the tumor mass. 

As hinted above, these islands of connective tissue surrounded by cuboidal cells ma; 
be considered as foci or growth centers for the tumor cells. At the beginning, the youn; 
tumor cells arising from the cuboid cells arrange themselves like squamous epithelium (Fig 
5). Later on, presumably due to pressure or as a result of maturation, they become spind! 
shaped (Fig. 6). The cuboid cells with an apparent basement membrane on the side ad 
jacent to the connective tissue may be noted. Fig. 7 presents another area showing tli 
formation of some kind of epithelial pearl. At the center of the pearl, connective tissue is 
present with blood capillaries. It would seem as if the pearl is one of the growth centers, 


Fig. 1.—Photograph of patient before surgical operation. 


the proliferated cells of which have been compressed and stretched out due to pressure and 
become keratinized. In the portion marked X, the cells have retained their squamous arrange- 
ment but evidently are undergoing degenerative changes. Some individual cells appear to 
be undergoing keratinization. Fig. 8 shows another example of individual cells under- 
going keratinization. This particular section was stained with Mallory’s triple stain. It may 
be noted that intercellular bridges are present, particularly in the area marked Y. Fig. 9 
shows the tendency of the tumor to simulate, in certain portions, the structure of the epi- 
dermis. This structure, marked B, may be a peripheral part of a lobule as, upon examina- 
tion of the whole field, it is found to be partially separated by a space from the rest of the 
tumor mass. It may be noted that in the area marked A the tumor cells present are in 
squamous arrangement. 


Comment 
From the accompanying illustrations it seems that the first phase in the de- 
velopment of the tumer is the envelopment of the connective tissue, together 
with the blood capillary, by a single layer of cuboidal epithelium resembling 
the basal cells of the epidermis. This envelopement takes place independently 
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Fig. 3. 


Fig. 2.—Certain area of the tumor showing islands of connective tissue enclosed by the 
tumor cells. Note the cuboidal cells adjacent to the connective tissue. A, Area of young 
tumor cells: CP, blood capillary; CT, portion of the connective tissue stroma not yet invaded 
by the tumor cells. (Hematoxylin and eosin stain. Low-power magnification.) 

ig. 3—Another area showing the regions between the islands of connective tissue now 
completely filled with tumor cells. Note the islands of connective tissue undergoing degenera- 
tion leading to formation of cystic cavity (CV). The cuboidal cells are still intact. (Low- 
power magnification. ) 
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Fig. 5. 


Fig. 4.—The cystic cavities (CV) are now lined by a homogenous structure which 
stains deep pink with hematoxylin and eosin staining and bright red with Mallory’s triple 
stain. This structure is evidently the degenerated cuboidal cells which later become keratin- 
ized. (Low-power magnification. ) 

Fig. 5.—_-Higher magnification of certain portion of area A in Fig. 2. Note the squa- 
mous arrangement of the relatively young cells. a, A row of cuboidal cells; CP, blood capil- 
lary. (High-power magnification. ) 
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Fig. 7. 


Fig. 6.—Certain area showing relatively mature cells between the islands of connective 
tissue. Note their spindle shape, which is different from Fig. 5. bm, Basement membrane of 
the cuboidal cells. (High-power magnification. ) 


Fig. 7.—Certain area showing two epithelial pearls. At the center of each pearl is a 
connective tissue with some blood capillaries. In the region marked X, note the squamous 
arrangement of the tumor cells undergoing degenerative Changes. Individual cells appear to 
be undergoing keratinization. 
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various places and, on transverse section, they appear as islands of connec- 
tissue surrounded by a cuboidal epithelium. At a glance, under low- 
ver, magnification, these islands appear to resemble ameloblastic follicles 
| the difference that, instead of the stellate reticulum, we have in this par- 
lar ease the connective tissue with the blood vessels. Another significant 
‘renee is that the basement-membrane-like structure in the peripheral cuboid 

; of the typical ameloblastie follicle is found adjacent to the connective 

ie stroma and not to the stellate cells, whereas in this particular specimen 

basement-membrane-like structure is adjacent to the enclosed connective 
ie area. The second phase in the development of the tumor is the produc- 
of the tumor cells which comprise the main bulk of the tumor mass. These 
s arise from the cuboidal epithelium and are distributed around the island 
‘onnective tissue in centrifugal fashion until they meet similar cells arising 
m neighboring islands or growth centers. At the beginning, connective 
ues are present in the areas between the seattered islands. Later on, these 
areas become completely filled with tumor cells without any visible connective 
tissue stroma. The young tumor cells, at the beginning, appear in squamous 
arrangement. When they become mature, they become spindle shaped, some- 
times with definite intercellular bridges. Whether this change in morphology 
is due to pressure or is an expression of maturation cannot be definitely de- 
termined. The third phase appears to be the formation of cystic cavities in the 
various regions of the tumor mass. The cystic cavities are formed by the de- 
generation of the islands of connective tissues enclosed by the tumor cells. The 
cavities are lined at the beginning by the cuboid cells and later by a homoge- 
nous structure, evidently the degenerated cuboid cells which ultimately become 
keratinized. Presumably, these cystic cavities may coalesce and form a bigger 
cavity. Those developing tumor cells close to this cavity may encounter no 
resistance; thus, they may develop or arrange themselves simulating the structure 
of the epidermis, as shown in Fig. 9. In fact, it seems very apparent that the 
tendeney of the tumor eells is to develop from the euboid cells a stratified 
epithelium resembling the epidermis. The main trouble is that they have de- 
veloped from different abnormal growth centers without an apparent physiologic 
purpose. 

The presence of squamous cells, sometimes with intercellular bridges, and 
of epithelial pearls and the keratinization of individual cells have been ob- 
served in this particular ease and, according to Bernier, these are also observed 
in baso-squamous-cell carcinoma. Clinically, however, the tumor in this case 
was nonuleerative, of long duration without any sign of metastasis, and was 
found in a loeation which is uncommon for a baso-squamous-cell carcinoma. 
These findings are also at variance with the observation of Moore, as cited 
previously. In view of the slow growth of the tumor without any sign of metas- 
tasis in other parts of the body, I am inclined to subscribe to the view of Ander- 
son‘ that the presence of squamous cells in the tumor may be regarded as an 
evidence of maturation of the collection of basal cells rather than as an indica- 
tion of differentiation to malignancy. 
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The histologic findings seem to indicate strongly that the present ease 
is a type of basal-ecll carcinoma. It could not be determined definitely whether 
it originated from the basal layer of the epidermis or from the epithelium of 
the skin appendages. Besides its histologic characteristics, its affinity for th: 
blue stain in hematoxylin and eosin staining is regarded by some investigators 
as being of diagnostic value for differentiation from ameloblastoma or from 


epidermoid carcinoma. In my observations, the relatively young cells show 


affinity for the blue stain. As soon as they become mature, they show affinit) 


for the eosin stain or become acidophilic. 


The writer acknowledges the courtesy extended to him by Jaime L. Laico, M.D., F.P.C.S. 
Professorial Lecturer in Oral Surgery, College of Dentistry, University of the Philippines, fo: 
making available the case history and the specimen for microscopic study. 
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RANULAR-CELL MYOBLASTOMA OF SUBLINGUAL DUCT OSTIUM 
Report of a Case 


Water R. Drxon, D.D.S., AND JosEpH ZIsKIND, M.D., NEw ORLEANS, La. 


, AYOBLASTOMAS are unusual tumors, which are quite uncommon, but 

they have been reported in almost any part of the body. In the oral 
ivity they have been described most frequently in the tongue and oceca- 
ionally in the lip and soft palate. The location of this lesion on the floor of 
{ he mouth at the left sublingual duct ostium is apparently very unusual. Be- 
ause the tumor is so rare in this area, the following case is being reported. 


espera: 


iE Case Report 


M. F., a 39-year-old Negro man, was admitted to the Veterans Administration Hos- 
pital in New Orleans on Dec. 19, 1955, with a history of midepigastric pain, occasional 
nausea, and melena thought to be due to a peptic ulcer. The blood pressure was 100/70, 
he pulse rate was 72, and the temperature was 98.6° F. Past history was irrelevant. 








Mig. 1—Myoblastoma located on the floor of the mouth at the left sublingual duct ostium. 
From the Dental Service and Clinical Laboratory, Veterans Administration Hospital, 

ew Orleans, Louisiana, 

.,., reviewed in the Veterans Administration and published with the approval of the 

Chief Medical Director. The statements and conclusions published by the authors are the 

— = — own study and do not necessarily reflect the opinion or policy of the Veterans 

aministration. 
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vsieal and laboratory examinations revealed no abnormalities, except for a lesion in 
oral cavity. On the floor of the mouth was a small nodule, measuring 4 mm. in di- 
eter, located at the external opening of the left sublingual gland duct. It was gray- 
te in color, firm, and slightly elevated, but did not completely obstruct the opening 
1955, the nodule was removed under local Xylocaine 


the duct (Fig. 1). On Dee. 29, 
\ silver probe was introduced into the opening of the duct and the lesion was 


esthesia. 
oved through a V-shaped elliptical incision measuring about 1 em. in length. The 


ind was closed with two interrupted 000 silk sutures. Healing was uneventful. 


Microscopic section showing myoblastoma with overlying pseudoepitheliomatous 
hyperplasia of the squamous epithelium of the floor of mouth. 


Pathology.—The specimen consisted of a small gray-white tumor, firm in consistency, 
which measured 4 mm, in its greatest dimension. Histologically, the cells were large and 
The nuclei were small, dark, round, or oval. The cytoplasm was filled with 
coarse acidophilic granules, Delicate strands of collagen could be seen surrounding the 
cells of the tumor (Fig. 2). The tumor cells were seen lying against the sublingual duct 
epithelium (Fig. 3). In other areas the tumor cells were seen underlying the adjacent 


membrane of the floor of the mouth with a pseudoepitheliomatous hyperplasia occurring 


polvhedral. 


in the squamous epithelium (Fig. 4). 
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Comment 


Clinically, these lesions may be misinterpreted as papilloma or carcinoma. 
They may occur in any age group, and usually no predilection for either sex 
is noted. In general, these tumors are small, usually not reaching a size 
greater than 1.5 em. in diameter. Microscopically, myoblastomas are com- 
posed of large polyhedral granular acidophilic cells. The granules are nega- 
tive to fat stains. This latter stain is a valuable aid, as it helps to differentiate 
these tumors from xanthomas, for which they may be mistaken. The nuclei 
are generally quite uniform. The cells tend to arrange in groups surrounded 
by a connective tissue membrane. However, this is not a universal finding. 
An important observation is the change which may take place in the over- 
lying epithelium. The epithelial changes may vary from atrophy to hyper- 
plasia. This latter finding may be very disconcerting. The hyperplasia may 
approach pseudoepitheliomatous hyperplasia, which may be mistaken for 
squamous-cell carcinoma. Only a very few cases have been reported which 
have proved to be squamous-cell carcinoma.* 

As to the nature of the tumor, there is much difference of opinion. 
Abrikossoff,! who first described the tumor, thought that it resembled primi- 
tive myoblasts developing in response to injury. Other observers described 
apparent transitions between mature muscle fibers and tumor cells. Gray and 
Gruenfeld? regard as unwarranted the comparison between these tumors and 
embryonal skeletal muscle. They suggest that the tumor cells arise from 
muscle cells undergoing necrobiotiec changes. Fust and Custer* favor the 
concept that these tumors are derived from nerve tissue rather than from 
skeletal muscle. 

Conclusion 


A ease of myoblastoma of the external opening of the left sublingual sali- 
vary gland duct is reported. These tumors are benign, and the overlying 
pseudoepitheliomatous hyperplasia of the stratified squamous epithelium seen 
in many cases must not be misinterpreted as squamous-cell carcinoma. Malig- 
nancy in a myoblastoma is apparently an extremely rare occurrence. 
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SOLITARY PLASMACYTOMA OF THE MAXILLA 


Report of a Case 


RayMonp J. ENGuert, D.D.S., anp Harry N. Pasquat, D.D.S., 
PITTSBURGH, Pa. 


LASMACYTOMA, or plasmoma, was mentioned by Unna® in 1891 and first 
deseribed by Schridde’ in 1905. It is a tumor composed almost exclusively 
of plasma cells arranged in clusters or sheets with a seant, delicate, supportive, 
connective-tissue stroma. Plasma-cell tumors are divided into four groups: 
1) myelomatosis or multiple myeloma, (2) solitary myeloma of bone, (3) 
plasma-eell leukemia, and (4) extramedullary plasmacytoma.‘ 
Solitary plasmacytoma is a rare tumor which may occur primarily in bone 
or in the upper air passages. As a rule, it is only locally malignant, and is 
amenable to local removal or to operative treatment.” 


Case Report 


F. C., a Negro man, aged 23 years, came to the dental clinic of the St. Francis General 
Hospital on June 18, 1956, complaining of pain and swelling in the area surrounding the 
upper right central and lateral incisor teeth. 


Present History.—The patient stated that he had first noticed the lump in his mouth 
about two or three months previously. Three weeks before he came to the dental clinic 
the pain started in the temporal region and the right eye region, and he attributed this to 
the oral swelling. Upon being questioned, he claimed that the pain was intermittent but 
had been getting progressively worse. When asked about trauma, he stated that he was 
in an automobile accident in October, 1955, and hit his head against the windshield. He 
was knocked unconscious and taken to a hospital, but was soon released with no serious 
injury noted. 

Extraoral Examination.—The patient was a tall, thin Negro. He had no facio- 
maxillary swelling. One or two palpable lymph nodes were present in the right sub- 
maxillary region. 

Intraoral Examination.—A large palatal swelling was seen, which protruded from the 
midline behind the right maxillary central and lateral incisors. It had increased in thick- 
ness until it reached the gingival crest. The mucous membrane over the swelling and 
adjacent tissues appeared normal. The mass was semihard and nonmovable. Labially 
there was no inflammation or edema noted. The teeth were slightly carious and in 
traumatic occlusion. 


Diagnosis.—A tentative diagnosis of a radicular cyst was made from the clinical ap- 
pearance, history, and occlusal-view radiograph. 

Hospital Admission.—The patient was admitted on June 28, 1956, for excision of the 
cyst and extraction of two teeth. Physical examination was essentially negative, except 
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r the known palatal swelling. Blood pressure was 120/80; pulse, 78; respirations, 16 per 


nute. 
All laboratory tests on blood and urine were within normal limits. 


Treatment.—The patient was brought to the operating room the following morning 
d, under endotracheal anesthesia, the cyst was enucleated and two teeth were extracted. 
small rubber drain was inserted and sutured into place with black silk. The cystic 
terial was sent to the laboratory for routine microscopic examination. Recovery was 
eventful and the patient was discharged from the hospital on the following morning 


th instructions to return for further postoperative care. 


_ Fig. 3.—Photomicrograph showing small, dense masses of chromatin arranged about the 
periphery of the nucleus in the so-called “cartwheel” formation. (Magnification, «800; re- 
duced \.) 


Histopathologic Report.*—The specimen consisted of several small pieces of tissue 
trom the hard palate, together measuring 1.6 by 1 by 0.6 em. The pieces were soft, pink 
and reddish gray, and when teased out they appeared to be covered on one side by moist, 
glistening mucous membrane. Sections of tissue showed large sheets of fibrocollagenous 


: *The pathologic reports were prepared by Dr. R. C. Hamilton, Director, Department of 
Pathology, St. Francis General Hospital. 





212 ENGLERT AND PASQUAL O. S., 0. M., & O. P. 
= February, 1958 
tissue, several masses of deep-staining cells, and one small piece of bone. Scattered 
throughout the fibrocollagenous tissue there was a diffuse infiltration of lymphocytes. A 
few areas showed large masses of extravasated red blood cells. The masses of dark cells, 
which were attached and occasionally infiltrated the fibrocollagenous tissue, consisted of 
dense masses of plasma cells. The plasma cells were oval with an abundant amount of 
basophilic cytoplasm and an eccentric nucleus. A few showed perineuclear hairs. Many of 
the nuclei showed small, dense masses of chromatin arranged about the periphery of the 
nucleus in the so-called “cartwheel” formation. A few of these masses of plasma cells 
showed a diffuse infiltration by lymphocytes and polymorphonuclear leukocytes (Figs. 1, 
2, and 3). 

Diagnosis: Plasmacytoma of the maxilla (palate). (Note: Further clinical study 
should indicate whether this is a solitary lesion or multiple myeloma. ) 

The patient was immediately recalled to the hospital and referred to the medical clinic 
for further clinical studies, the results of which were negative, including bone marrow examina- 
tion. A final diagnosis of solitary plasmacytoma was made. 


Discussion 

Thoma*® reported a case involving the palate which had clinically re- 
sembled a carcinoma. Holland® reported a plasmacytoma of the palate treated 
by x-ray. 

Surgical intervention is imperative. Radical excision, x-ray therapy, or both 
may be employed in treatment. 

It is evident that plasma-cell tumors represent a rather small, but neverthe- 
less important, fraction of the malignant tumors of the upper respiratory pas- 


sages and oral cavity, and that hitherto they either have been confused with or 
ineluded in the group of lymphosareomas.* Our patient has been returning at 
frequent intervals for observation and at present no changes have been noted. 
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Endodontics 


PERIAPICAL PATHOLOGY OF UNDETERMINED ORIGIN 


SAMUEL S. Partrerson, D.D.S., INDIANAPOLIS, IND. 


THOROUGH comprehension of pathology encompasses the etiology and the 
A nature of the disease and we, as clinicians, observe the effect of the devia- 
tion from normal. This is the normal sequence of events. If, however, we 
observe the effeet and ean find no elue to the cause, we are likely to become 
frustrated in the seareh for the etiology. 


The two eases reported here are of such interest. 


Case 1—A young white woman, aged 20 years, presented herself at the clinic at 
Indiana University. Her history was essentially negative. Her face, lips, cheeks, tongue, 
floor of the mouth, gingiva, tonsils, pharynx, and lymph nodes were normal. There was 
a torus palatinus. At the age of 4%4 years she had had rheumatic fever, but had no 
known heart complications. 

As shown in Fig. 1, there was a jacket crown of self-curing resin on the upper right 
central incisor, held with a stainless steel ‘‘angle iron.’’ The stainless steel wire was 
anchored close to the pulp chamber. The patient sought the services of our clinic because 
she was dissatisfied with the ‘‘greenish’’ appearance of the restoration; she had experienced 
no discomfort. As also revealed in Fig. 1, there was a rarefied area between the right 
central and lateral incisors; however, electric vitality tests produced a normal response 
when placed on the right lateral incisor. It was impossible to test the right central incisor. 

Because of the appearance of the tooth in the radiograph taken Oct. 15, 1956 (Fig. 1), 
it was decided to institute endodontic therapy on the upper right central incisor. The 
preoperative diagnosis was necrotic pulp with apical periodontal involvement. 

The rubber dam was placed over the right central incisor and an approach was made 
from the lingual surface through the jacket crown. The patient did not have an anesthetic, 
and as soon as the bur began removing dentine she felt severe pain. One carpule of local 
anesthetic was injected superior to the apex of the right central incisor and the pulp 
chamber was penetrated. The pulp bled freely, and apparently normal pulp was removed 
from the root canal. Endodontic therapy was completed with a gutta-percha obturation of 
the canal. This was then followed by an apical curettage. 

The tissue was submitted to the department of oral pathology, and the following 
microscopic description was obtained!: ‘‘The histologic section revealed several tiny pieces 
of tissue composed of connective tissue and oceasional fragments of viable bone. This 
connective tissue presented collagen fibers of varying density interspersed with numerous 
tiny capillaries. Inflammatory cell infiltration was relatively diffuse throughout and con- 
sisted chiefly of lymphocytes and plasma cells. In other areas there was moderate infiltration 
of polymorphonuclear leukocytes. The fragments of bone appear viable by virtue of a 
moderate number of entrapped osteocytes. Occasional fragments of tooth material may be 


noted.’’ 
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The disease was diagnosed as periapical granuloma. 

Since the upper right lateral incisor constantly responded to normal sensitivity to hot, 
cold, and electric stimulation, since the pulp in the upper right central incisor responded 
as a normal pulp should respond when cut into, and since an apparent vital pulp was 
removed from the canal of the upper right central incisor, where did the periapical granuloma 


arise? 


TT 
e 


Fig. 1. Fig. 2. 


Case 2.—A 12-year-old white female was in the midst of orthodontic therapy when 
a draining sinus was observed on the labial aspect of the gingiva between the upper right 


central incisor and cuspid. The upper right lateral incisor was congenitally missing (Fig. 


2 The cuspid was partly submerged and the orthodontic bands did not permit easy access 


aw )e 
to the tooth surface for testing with heat, cold, or electric stimulation. 

On Jan. 8, 1957, a diagnosis of apical periodontal infection was made. The possibility 
of the area being a globulomaxillary cyst was also considered. An attempt was made to 
enter the cuspid through the lingual fossa without an anesthetic, but when the dentine was 
entered the patient felt pain. Further penetration of the dentine produced a pulp exposure 
which was extremely painful. Since the pulp was apparently healthy, a prepared mixture 


of calcium hydroxide paste was placed over the exposure and the opening was sealed with 


a zine oxide-eugenol cement. 

On Feb, 28, 1957, an electric vitality test was positive. About March 11, 1957, the 
sinus reappeared and an enucleation of the involved area was performed. 

Histologic examination? revealed: ‘‘. . . several pieces of tissue composed entirely 
of connective tissue in the form of delicate interlacing fibrils of a collagenous type inter- 
spersed by large numbers of small capillaries, and occasional nests of proliferating endothelial 
cells. A few fragments of bone were also present and these appeared viable as judged by 
the presence of osteocytes in the lacunae.’’ 

The biopsy specimen was diagnosed as subacutely infected granulation tissue. 
On April 5, 1957, the cuspid was again tested with an electric pulp tester and a posi- 


tive response was obtained. 
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Discussion 

Both of these eases involved an infection in the maxilla. Both infections 
ypeared at the apex or around the root of the tooth and extended to the apex. 
nee both teeth had apparently normal pulps, they were misdiagnosed. Because 
nditions were such that thorough testing was not performed and could not be 
rformed, diagnosis was made from radiographic findings alone. 

The pathology could have oceurred elsewhere in the body, as in the arms 
By chance it occurred in the maxilla, at or around the teeth, and there- 


legs 


e it was dediced that it was associated with pulp destruction and infection. 
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Research 


HYGIENE OF THE HANDS IN DENTAL PRACTICE 
HEINER HorrMan, D.M.D., Pu.D., New York, N. Y. 


T IS a curious fact, indeed, that care of the most valuable tool in the dentist’s 

armamentarium receives little attention in the current dental texts, and 
then only from the viewpoint of the oral surgeon. The microbiologist can 
searcely maintain such a restricted perspective. With his special interest in 
the possibilities of transfer of pathogenic bacteria and viruses to the patient 
through the dentist’s hands, and in the possibilities of microbial infection 
of the operator himself, the microbiologist is necessarily drawn into a con- 
sideration of all aspects of hand hygiene when he attempts to analyze thoroughly 
the problems involved. 


Bacteriology of the Skin 


The types and quantities of germs upon the skin are determined by the 
anatomic and physiologic characteristics of the tissue and by the occupation, 
hygienic practices, and various other factors in the individual’s mode of life. 
The microbial flora of the skin of both the body and the hands may be differ- 
entiated into transients or residents. As the name implies, the transient 
microbes are forms only temporarily present upon the skin surface. They may 
be found in enormous numbers at times, but usually only relatively few are 
present on clean hands. They are comparatively easy to remove or kill. Cer- 
tain transients may become established as residents, although this is a slow 
process. That it does occur, however, makes it important to avoid contamina- 
tion of the hands with infected material whenever this is possible. 

The resident flora, in contrast to the transients, is more or less perma- 
nently established upon the skin. It is impossible to sterilize the skin by any 
practical means. The number of microorganisms present depends upon indi- 
vidual differences. Some persons have larger counts than others, and a visual 
inspection gives no clue to the actual situation. Price,’° paradoxically, has 
found that the largest counts in his experience are from the smooth skin of 
young women. In the case of his own hands and arms,’* Price found that the 
resident flora appeared to be at an equilibrium at about 8 million organisms as 
determined by the wash basin technique. A minimum of 10,000 organisms are 


present per square centimeter of normal skin.? 


From New York University, College of Dentistry, Department of Microbiology. 
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The resident flora may be divided into two groups: the superficial, which 
is removed at a regular rate in washings, and the deep, which begins to appear 
n washing in appreciable numbers only after fifteen or more minutes of serub- 
‘ing. Many of these latter organisms probably come from the upper part of 
ollicles** and sebaceous ducts.*° The fingernail area of the hand provides 
in almost inexhaustible reservoir of bacteria in this region,’ with Staphylo- 
occus albus as the predominating microorganism. The most careful and thor- 
ugh serubbing and fingernail care fail to rid this region of bacteria. 

The aerobic flora of normal skin is chiefly composed of staphylococci show- 
ing low pathogenicity. Sebaceous areas, such as the face and scalp, are abun- 
lantly colonized by the yeastlike fungus, Pityrosporon ovale. The anaerobic 
‘ora, associated with areas rich in sebaceous glands, may outnumber the aerobic 
flora by ten to 100 times. The principal constituent of the anaerobic flora is 
Propionibacterium acnes. In all, the normal skin flora shows microorganisms 
whieh fall into three genera and include only a small number of species.** 

The hands of the dentist, of course, are grossly contaminated by the oral flora 
of his patients for long periods of time. These microorganisms may properly be 
considered part of the transient flora of his hands, but to what extent they suc- 
ceed in establishing themselves as residents on the skin is still not known. 

The factors involved in stabilizing the number of skin bacteria and in select- 
ing the species characteristically present are understood only to a limited degree. 
If a suspension of Serratia marcescens is placed on unwashed skin,’ there is at 
least a 90 per cent reduction in the number of bacteria within ten minutes. It 
thus appears that the skin has a rapid self-disinfecting capacity. The principal 
mechanism involved has been experimentally established?» ** ** to be desiccation. 
The presence of oxygen"! is essential for this effect. Since oxygen reacts with 
the squalene of sebum** to form hydrogen peroxide, the disinfecting effect of 
skin may be due in part to peroxide. Sebum contains bacteriostatic fatty acids," 
and these also have been held responsible for controlling the composition of the 
skin flora. 

There are significant species differences in the rates of disappearance of bac- 
teria from skin upon desiccation," as Staphylococcus aureus counts decrease 
much more slowly than do those for Streptococcus hemolyticus and Escherichia 
coli. Parker and MaecNeal*™* found that influenza virus placed on the palm of 
the hand remained viable forty minutes after being dried on the skin. If soapy 
water was allowed to dry on the palm prior to its inoculation with virus, the 
microorganism promptly lost its ability to infect mice. 


Bacterial Control 


Thorough washing of the hands with soap will mechanically remove or 
kill a number of the pathogens which may be present on them,** including 
diphtheria bacilli, streptococci, and pneumococci. Many resident microorgan- 
isms, however, are not affected by conventional soaps, so that efforts have been 
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made to develop cutaneous disinfectants which remain active on being incor- 
porated into soap or similar cleansing agents. Hexachlorophene (G-11) in re- 
cent years has been used extensively in cleansing agents to reduce the bacteria! 
population on the hands. Its effectiveness is due in part to the fact that th 
hexachlorophene is taken up by the skin and retained for considerable periods 
exerting a constant bacteriostatic as well as bactericidal effect on the resident 
flora. 

Among the commercial preparations of hexachlorophene available is a 
nonalkaline soapless skin detergent (pHisoHex) containing 3 per cent hexa- 
ehlorophene (manufactured by Winthrop Laboratories, New York, N. Y.). 
It is more effective for degerming the hands than U.S.P. green soap or even 
the liquid soap with hexachlorophene added. <A study”® of the action of pHiso- 
Hex in comparison to U.S.P. green soap wash followed by alcohol rinsing for 
three minutes showed that the hexachlorophene-washed hands had 87 per cent 
less organisms after one-half hour. Further examinations at half-hour inter- 
vals during a test period of two and one-half hours showed comparable dif- 
ferences throughout. 

Jar soaps containing hexachlorophene, such as Dial (manufactured by 
Armour & Company, Chicago, Ill.) have also been available for a number of 
years. More recently, another bar soap (Lifebuoy, manufactured by Lever 
Brothers Company, New York, N. Y.) has been marketed which has a different 
germicidal agent, tetramethylthiuram disulfide (TMTD). Evaluation of 1 per 
eent TMTD soap? showed that it is highly effective also, giving substantial 
reductions in the numbers of both the transient and resident flora of the hands. 


Skin Damage and the Dermatitides 


The necessity for the dentist to wash his hands thoroughly before treating 


each patient may lead to chronic cutaneous soap damage of the dorsa of the 
hands. The main features of this damage are dryness, sealing, redness, and 


29 


Too many baths or showers, or exposure to cold weather, 
in washing, use 


eventually fissuring. 
may inerease this reaction.** Minimal use of the hand brush* § 
of soft cotton towels for drying, use of gloves outdoors in cold weather, and 
avoidance of rough or dirty work with the ungloved hands aid in preventing 
or recovering from simple skin damage. 

Dermatitis increases or creates susceptibility to certain types of skin in- 
fection of the hands, especially those involving the periungual tissues, the nails, 
and the interdigital skin. If it becomes inadvisable to continue cleansing with 
soap, some form of nonalkaline cleansing agent may be substituted.® 

It must be borne in mind that a dermatitis may have little or no relation 
to the use of soaps or detergents, or to such physical damaging agents as cold or 
friction. Hollander* has observed that dermatitis among dentists may, as 
rule, be frictional, chemical, allergic, bacterial, or radiational. The allergie der- 
matitides of the hands appear to have been the most frequently reported and 
discussed among dentists, although their incidence surely cannot begin to ap- 
proach that of dermatitis due to simple soap, cold, and frictional damage. 
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Allergic reactions of the skin may occur to almost any substance. Among 
the allergens which have been reported to cause dermatitis of the dentist’s hands 
1 skin are loeal anesthetics of the procaine group, chlorpromazine, mercury, 
‘henol, thymol, eresol, formaldehyde, epinephrine, Butyn, methyl aleohol, steri- 
izing solutions, impression material, chromic acid, eugenol, and lipstick.* * * ** 
lreatment of allergie dermatitis ineludes strict avoidance of the provoking sub- 
stance. Skin-protective preparations with a base of either silicone or petrolatum, 
vv both, may be used to create a barrier against allergens‘ or other contact irri- 
tants’? when these cannot be otherwise avoided. Moreover, hand lotions are 
widely used and are recommended to the dentist® as aids in hand eare. Un- 
ortunately, there is some evidence that such agents may impair control of the 
nicrobial flora of the hands. Arnold and co-workers' found that petrolatum 
rubbed into the hands resulted in a considerable inhibition of the normal skin 
Price’s'® observation, noted previously, that the largest 


disinfecting power. 
counts in his experience are from the smooth skin of young women may well be 
explained on the basis of the widespread use of skin lotions by this segment of the 


population. More study of this problem is needed. 


Suggested Procedures for Hand Care by the General 
Dental Practitioner 


General Care of the Hands.— 
Keep the hands clean. Dirt should be removed promptly. 
Keep the nails and euticle well groomed. 
Wear gloves outdoors during cold weather or when frictional 
damage or pronounced soiling may be possible. The gloves should 
not fit too tightly. 
Hand lotion or cream, especially during cold weather, is a valuable 
adjunct to hand eare, but there is some question on bacteriologie 
grounds as to whether it should be used during the course of the 
working day while treating patients. 
Use lukewarm, rather than hot, water for washing. 
Avoid frequent or vigorous use of the serubbing brush on the 
hands. 
The regular use of a germicidal cleansing agent, both at home and 
in the office, is reeommended. 
Avoid frequent direct contact with sensitizers, such as procaine, 
and with lipid solvents, such as aleohol, acetone, and xylene. 
At each patient sitting, before inserting the hands into the patient’s 
mouth, make a thorough inspection of the lips, mouth, and aeccessi- 
ble parts of the pharynx for infectious lesions, using a strong light 
and mouth mirror. 
Hand-washing Procedure.—The inside of the washbasin is contaminated ; 
avoid contact with it and wash with running water. The water and soap supply 
should be controlled by foot pedals or elbow or knee levers, if possible. If hand 
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faucets must be used, they may be turned on with the bare hands, and turned 
off with the used towel, which is then discarded. Remove rings and wristwatch 
before washing. The washing procedure itself is as follows: 


1. Clean under the nails with a clean orangewood stick. 
2. Keep the hands lowered over the bowl during the entire washing 


procedure. 

. Wet the hands with lukewarm running water. 

. Apply cleansing agent generously to all surfaces; then rub systemati- 
eally all four sides of each finger and thumb, using a firm rotary 
motion with the flat surface of the finger tips. Extend the cleansing 
up the hands to above the wrists with the same rotary rubbing mo- 
tion. Every part of the hand surface must be rubbed, including the 
fingernail areas and the interdigital folds. 

5. Rinse hands thoroughly, keeping them higher than the wrists if 
possible so that the water does not run from the unwashed area over 
the washed area. 

. Dry thoroughly around and between each finger, then dry the back 
and palm of the hands. Do not allow the towel to touch any un- 
washed area. The last drying stroke is around the wrists. If paper 
towels are used, a fresh one for each hand is necessary. If a cloth 
towel is used, the first hand is dried with one end, and the second 
hand with the other end of the towel. 

If this is the first wash of the office day, steps 4 and 5 are repeated 
before drying the hands. 

Watch the clock! The first wash of the day should take three min- 
utes, while subsequent washes require one minute. 


While treating a patient, if it should become necessary to obtain an instru- 
ment or a material from a cabinet, use a fresh paper tissue as a glove to open 
and close the door or drawer. Avoid contamination of the hands or cabinet while 
withdrawing the item. It is preferable, of course, to have the chair assistant 
perform this task. 

References 


. Arnold, L., Gustafson, C. J., Hull, T. G., Montgomery, B. E., and Singer, C.: The Self- 
Disinfecting Power of the Skin as a Defense Against Microbie Invasion, Am. J. 
Hyg. 11: 345-361, 1930. 

. Baer, R. L., and Rosenthal, S. A.;: The Germicidal Action on Human Skin of Soap 
Containing Tetramethylthiuram Disulfide, J. Invest. Dermat. 23: 193-211, 1954. 

. Brady, E. P.: Dermatitis and the Dentist, Hexachlorophene-Containing Soaps in Care 
of the Hands, D. Survey 28: 1505-1508, 1952. 

. Combes, F. C., and Reisch, M.: Contact Dermatitis Due to Chlorpromazine, J. A. M. A. 
159: 807, 1955. 

. Evans, C. A., Smith, W. M., Johnston, E. A., and Giblett, E. R.: Bacterial Flora of 
the Normal Human Skin, J. Invest. Dermat. 15: 305-324, 1950. 

. Gross, E. R.: The Care of the Dentist’s Hands, J. Am. Dent. A. 40: 452-454, 1950. 

. Hirshfeld, J. W.: Bacterial Contamination of Wounds From the Air, From the Skin 
of the Operator and From the Skin of the Patient, Surg., Gynec. & Obst. 73: 72- 


78, 1941. 
. Hollander, L.: Skin Diseases Frequently Affecting the Hands of Dentists, D. Digest 53: 


541-546, 1947. 





HYGIENE OF THE HANDS IN DENTAL PRACTICE 91 


ime II 
mber 2 


_ Lane, ©. G., and Blank, I. H.: Cutaneous Agents Other Than Soap, In Fishbein, M. 
(Editor): Medical Uses of Soap: a Symposium, Philadelphia, 1946, J. B. Lippincott 
Company, pp. 152-171. 

Lovell, D. L.: Skin Bacteria; Their Location With Reference to Skin Sterilization, 


Surg., Gynec. & Obst. 80: 174-177, 1945. 

. Meischer, G., Linecke, H., and Rinderknecht, P.: Investigation on Bacterial Desiccation, 

J. Invest. Dermat. 24: 293-300, 1956. 

', Norton, J. F., and Novy, M. F.: Studies on the Self-Disinfecting Power of the Skin, 
Am. J. Pub. Health 21: 1117-1125, 1931. 

Parker, E. R., and MacNeal, W. J.: Persistence of Influenza Virus on the Human 
Hand, J. Lab. & Clin. Med. 29: 121-126, 1944. 

. Pillsbury, D. M., and Kligman, A. M.: Some Current Problems in Cutaneous Bacteri- 

ology, In MacKenna, R. M. B. (Editor): Modern Trends in Dermatology (second 

series), New York, 1954, Paul B. Hoeber, Inc., pp. 187-213. 

. Price, P. B.: New Studies in Surgical Bacteriology and Surgical Technique, With 

Special Reference to Disinfection of the Skin, J. A. M. A. 111: 1993-1996, 1938. 

. Price, P. B.: Surgical Antiseptics, In Reddish, G. F. (editor): Antiseptics, Disin- 

fectants, Fungicides, and Chemical and Physical Sterilization, Philadelphia, 1954, 

Lea & Febiger, pp. 317-339. 

’. Rebell, G., Pillsbury, D. M., de Saint Phalle, M., and Ginsburg, D.: Factors Affecting 

the Rapid Disappearance of Bacteria Placed on the Normal Skin, J. Invest. Der- 

mat. 14: 247, 1950. 

. Rudolph, J. A.: Contact Dermatitis in the Army From the Standpoint of Diagnosis 

and Treatment, Ann, Allergy 4: 79-114, 141, 1946. 

. Shaw, J. M., and Crowe, F. W.: Skin-Protective Ointments; Comparative Study In- 

cluding the New Silicone Preparations, A. M. A. Arch. Dermat. 71: 379-383, 1955. 


2), Shay, D. E.: A Study of the Effectiveness of Some Skin Detergents Under Conditions 


of Use, ORAL SurG., ORAL MED., & ORAL PATH. 4: 355-368, 1951. 


1. Sobel, H., Marmorston, J., and Arzangoolian, H.: The Fungistatie Action of Squalene 


on Certain Dermatophytes in Vitro, Science 119: 816-817, 1954. 


2. Sulzberger, M. B., and Baer, R. L.: Unusual or Abnormal Effects of Soap on the “Nor- 


mal Skin,” In Fishbein, M. (Editor): Medical Uses of Soap: a Symposium, Phila- 
delphia, 1946, J. B. Lippincott Company, pp. 51-59. 

3. Sulzberger, M. B., and Baer, R. L.: The Effects of Soap on the Abnormal or Diseased 
Skin, In Fishbein, M. (Editor): Medical Uses of Soap: a Symposium, Philadelphia, 
1946, J. B. Lippincott Company, pp. 60-76. 

. Walker, J. E.: The Germicidal Properties of Chemically Pure Soaps, J. Infect. Dis. 
35: 557, 1924. 





Professional News Items 


Southwest Society of Periodontists 


The Southwest Society of Periodontists will hold its third annual meeting on May 3 and 
4, 1958, at the Roosevelt Hotel in Waco, Texas. The subject to be discussed is ‘‘ Periodontal 
Prosthesis” and the clinicians are Drs, Nate Friedman and Daniel Feder, both of Beverly 
Hills, California. 

Ladies and guests are invited (registration fee—$20.00). 

For further information, address Dr. John H. Swindle, Jr., Secretary, P. O. Box 3096 


Westview Station, Waco, Texas. 


Doctors’ Orchestras Formed in New York City 


Dentists and members of allied professions are invited to become members of two 
doctors’ orchestras in New York City. Nonmedical musicians may also join. The Doctors’ 
Orchestral Society of New York rehearses Thursday evenings in the auditorium of the 
Stuyvesant High School, 15th St. and First Ave., New York City, at 8:30 p.m. The Brooklyn 
Doctors’ Symphony meets Wednesday evenings in the auditorium of the Brooklyn High 
School of Home Making at 901 Classon Ave., Brooklyn, at the same time. Both groups are 
rehearsing now. 

The Brooklyn group will present its first concert of the 1957-58 season on Friday, 
Feb. 28, 1958, at 8:30 p.m. at the Brooklyn High School of Home Making. 

For further details, contact Dr. Benjamin A. Rosenberg, 909 President St., Brooklyn 15, 
New York. 


University of Alabama School of Dentistry 
Three refresher courses will be presented during the month of April, 1958: 
Root Canal Therapy. Floyd D. Ostrander. Tuition, $100.00. 
Pedodontics for the General Practitioner. Sidney B. Finn. Tuition, $100.00. 
X-ray Technics for Dental Hygienists and Dental Assistants. Arthur H. Wuehrmann. 
Tuition, $65.00. 
Enrollment in each course is limited to twelve. 
For further information, please write to the Director, Refresher Course Program, 
University of Alabama School of Dentistry, 1919 Seventh Ave., South, Birmingham, Ala. 


Colegio Estomatologico Nacional de Cuba 


The fifth National Dental Congress of Cuba will be held in Havana, Nov. 14 to 17, 1958. 
The congress is organized by Colegio Estomatolégico Nacional de Cuba. 
: Further information may be obtained from Dr. Claudio Funcia Cornell, President of the 
Scientific Commission, L No. 353, Vedado, Havana, Cuba. 
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ARPA Internationale 
The Jubilee Congress of the ARPA Internationale will be held July 7 to 12, 1958, on 
premises of the new Faculty of Medicine in Paris. This meeting will be in the nature 
a celebration of the society’s twenty-fifth anniversary. Experts in the field of parodon- 


pathies will discuss the important problem of ‘‘ Degenerative Disease of the Parodontal 
ssues, 


Prof. A. J. Held, 30, rue Lombard, Geneva, Switzerland, is chairman of the meeting. 


European Organization for Research on Fluorine and Dental Caries Prevention 


The fifth congress of the European Organization for Research on Fluorine and Dental 
aries Prevention will be held in Brussels, Belgium, May 30 to June 1, 1958, in connection with 
Brussels Universal and International Exhibition. 
The main themes of the congress will be (1) ‘‘The Physiologic Effect of Small Doses 
Fluorine’? and (2) ‘‘Radioisotopes in Dental Research.’’ 

Belgium can offer its guests a wide choice of accommodations, and rooms have already 
en reserved for participants of the congress. The congress is also open to nonmembers, 
o are kindly invited. Further details of the congress program will be made available as 
mm as possible, 

The chairman of the Organizing Committee of the 1958 ORCA Congress is Dr. M. 


vachim, 67, Rue de Tréves, Brussels. 


Beth Israel Hospital Announces Periodontia Course 


The Dental Department announces a postgraduate course in periodontia to be given 
the spring of 1958. 

\ two-week seminar in periodontia is scheduled for March 17 to March 28. The objec- 
tive of this seminar is to present to the practitioner all of the techniques employed in pericdon- 
tal therapy, as well as theoretical background. It will include etiology, diagnosis, and treat- 

ent of various diseases of the supporting tissues of the teeth. Periodontal pocket therapy, 
as well as an over-all mouth rehabilitation program, will be stressed. Local environmental 
factors and systemic influences in periodontal therapy will be discussed. The material will 
e presented by lectures, demonstrations, and clinics. The tuition fee is $350.00. A deposit 
f $150.00 is necessary for enrollment. Co-Directors of the course are Drs. Henry M. Gold- 
man and Bernard Chaikin. 

For further information, write to Director of Public Relations and Education, Beth 
[srael Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 





Obituary 


HERMANN PRINZ 

ERMANN PRINZ, emeritus professor of pharmacology, School of Dentistry, 

University of Pennsylvania, died Nov. 24, 1957, following a long illness. 
He was 89 years of age. 

Dr. Prinz, who was internationally known as a scientist, beeame a member 
of the faculty of the University of Pennsylvania in 1913, serving as professor 
of materia medica and therapeutics and as lecturer in dental history. He was 
named emeritus professor of pharmacology and lecturer in that subject in 1938. 


HERMANN PRINZ 


A native of Germany, Dr. Prinz emigrated to the United States and practiced 
pharmacy until 1892, when he began the study of medicine in Toledo, Ohio. 
Later he entered the School of Dentistry of the University of Michigan and 
received the degree of doctor of dental surgery in 1896. 

Following his graduation from the University of Michigan, ae returned 
to Germany and became a demonstrator in dentistry and a student of medicine 
at the University of Halle. He returned to the United States in 1898, studied 
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iedieine in St. Louis and in 1900 received the degree of doctor of medicine from 
hat is now St. Louis University. He served as a professor in the School of 
entistry at Washington University. He also appeared as guest lecturer at 
umerous universities. 

Dr. Prinz was a prolifie writer. His textbooks—Materia Medica (ed. 9), 
liseases of the Mouth (ed. 2), and A Dental Formulary (ed. 9)—were inter- 
ationally known and used. He was considered the outstanding authority in 
e field of diseases of the mouth. He also contributed over 300 scientific 
rticles to professional literature. 

Dr. Prinz was the recipient of numerous honors. In 1912 he received the 
onorary degree of master of arts from the University of Michigan, in 1926 he 
eceived the honorary degree of master of science from the University of 
‘ennsylvania, and in 1929 the University of Cologne awarded him the honorary 
legree of doctor of medical dentistry. In 1933 he beeame the first dentist from 
he United States to be elected to the Leopold-Carolinian Academy of Scientists 
Germany), the oldest scientific society of its kind in the world. He was also 
ecipient of the Jarvie Medal, the Callahan Memorial Award, and the Jenkins 

\lemorial Medal. 

He was past-president of the First District Dental Society of Pennsylvania 
and a life member of the Philadelphia Academy of Stomatology and many 
other societies. Dr. Prinz is survived by his widow, Mrs. Helen B. Prinz, of 
Landsdowne, Pennsylvania. 





Review of the Literature 


Associale Editor 
THOMAS J. COOK 


Corresponding Editors 
AUSTRALIA FRANCE AND BELGIUM 
A. J. Arnott Jacques Lévignac 
Sydney, Australia Paris, France 
Ernest Baden 
CENTRAL AMERICA 
Claudio Funcia Cornell 
Havana, Cuba SP “ i 
osé Font 
SOUTH AMERICA Valencia, Spain 
Guillermo A. Ries Centeno 
Buenos Aires, Argentine SWITZERLAND AND GERMANY 
ENGLAND . Hans Miithlemann 
Paul A. Toller Raoul H. Boitel 
St. Albans, England Ziirich, Switzerland 





FEBRUARY, 1958 





Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Irradiation Injuries, Acute and Chronic, and Sequelae. W. B. Macombes, M. K. H. Wang, J. 
C. Trabune, and R. Kanzler. Plast. & Reconstruct. Surg. 19: 9, January, 1957. 
Pathologic changes within the tissues varied with the amount of radiation, the speed 

The basic cell reaction 


of absorption, and the relative irradiation sensitivity of the tissue. 
Oxidation 


is that of ionization, water being broken down into hydrogen and oxygen ions. 
processes of the cells cease, enzyme systems are inactivated, and the genetic apparatus in 
the cell nucleus is damaged as evidenced by coagulation of the chromatin and the disintegration 
of the eell nuclei. 

The most commonly affected membranous bones are the facial bones, chiefly the 
maxilla and the mandible. The exact location and numbers of centers of ossification of 
the maxilla are unknown. Radiation injury. prior to the age of 4 years causes retardation 
of growth of the maxilla and a disturbance of the relationships which make up the normal 
adult pattern. 

Irradiation injury to the mandible, which undergoes various changes in growth and 
position through at least the first four years of life, may cause shortening, retrusion, and 
narrowing of the bones. 

The odontoblast is a very radiosensitive cell and irradiation injury early in life may 
seriously retard the eruption of the permanent teeth and predispose to caries formation. 


o 3. 
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Operative Oral Surgery 


ORAL FIBROMYXOSARCOMA OF THE MAXILLA 
Report of a Case 


SuNpDER J. VaAzIRANI, D.D.S., F.I.A.A.,* ANnpb 
THEODORE E. BoupEN, D.D.S., M.S.,** CuHicaco, ILL. 


HE fibrosarcoma is a malignant tumor of mesenchymal origin which, aecord- 

ing to Anderson,' may arise in the skin, in sears, in the periosteal coverings 
of bone, or within the medullary cavity. Oral fibrosarcomas are relatively rare 
and have been elassified as either odontogenic or nonodontogenic.*® 

Grossly, the tumor is single, solid, and well encapsulated. Growth may be 
slow or rapid, but it is persistent and usually proceeds along lines of least re- 
sistance. 

Microscopically, it is composed of spindle-shaped fibroblasts and collagenous 
and reticulum fibers. Many are well differentiated and have delicately inter- 
lacing patterns of fibrils and mature cells that show few, if any, mitoses. In the 
rapidly growing sarcoma, mitotic figures may be numerous and abnormal forms 
may be ineluded.?, From a prognostic point of view, this is an important dis- 
tinction to make. 

Clinical Features 


Although oral fibrosarcoma is most common in the second and third dec- 
ades, it may oeceur at any age. The presence of a mass in the maxilla, which 
may be slowly or rapidly growing, usually produces oral or rhinologiec symp- 
toms. The oral symptoms are mobility of the teeth, swelling of the alveolar 
process, ulcerations of the gingival mucosa, and a neuralgie type of facial pain. 
The rhinologie features include unilateral nasal obstruction, mucopurulent or 
serosanguineous discharge, headaches, and ocular disturbances causing exoph- 
thalmos or lateral displacement of the eye. 

Diagnostic procedures should include a careful history, complete oral exam- 
ination, rhinoseopy and endoscopy of paranasal cavities, transillumination, and 
Hesse the Division of Oral Surgery, University of Illinois Research and Educational 


*Chief Resident in Oral Surgery. 
**Instructor in Pathology, Division of Oral Pathology. 
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roentgen examination. The roentgenologic studies are essential in determining 
the extent of tumor invasion and possible encroachment on the bones of the 
skull. The final diagnosis must be confirmed by microscopic examination. 

Prognosis should be based upon the cellular activity of the neoplasm an 
the extent of tumor invasion. Wide surgical excision with combined electro- 
surgery and irradiation constitutes the basie method of treatment. Radiation, 
therapy, including radium, external irradiation, and radon seed implantation, i, 
recommended for inoperable cases. The major defect can be closed by plastic 
surgery and an appropriate prosthesis. 


The present report concerns a case of oral fibrosarcoma which was diagnose: 
by repeated biopsies and treated successfully by surgic:] enucleation. 


Case Report 


Chief Complaint.—T. K., a 41-year-old white man, was referred to the oral surgery 
service of Research and Educational Hospitals for diagnosis and treatment of a mass 
in the mouth. 


History of Present Illness.—In June, 1956, the patient noted a gradual swelling of 
the right cheek. He thought that it was a tooth abscess and consulted a dentist. Using 
local anesthesia, the dentist extracted the maxillary right first and second molars. The 
tooth sockets did not heal after the extractions. The wound was treated for dry socket 
for two weeks with irrigation and some kind of packs. Meanwhile, the tumor had grown 
downward from the postextraction sockets, causing a bulge of considerable size in the 
palate. The patient was seen in consultation with an oral surgeon. The mass was di- 
agnosed clinically as a malignant neoplasm, and the patient was referred to the hospital 
for early diagnosis and treatment. 


Past History.—Medical history included diphtheria at the age of 6 years and an 
apparent allergy to penicillin. A review of systems was essentially negative. There 
was no history of previous dental or sinus complaints. There was no record of a maxillary 
third molar extraction. The family history was noncontributory. 


Clinical Findings.—Extaroral examination showed asymmetry of the right side of the 
face. The skin appeared to be of normal color. Palpation revealed a well-circumscribed, 
raised, soft, nontender, noninflammatory mass in the substance of the right cheek (Fig. 
1). There was no lymphadenopathy in the neck. 

Intraoral examination revealed an obvious bulging of the labial and palatal mucosa 
in the maxillary right molar region. An ulcerated, reddish, polypoid growth involved 
the entire alveolus from the second premolar to the tuberosity. It extended laterally 
to the mucosal reflection of the vestibule and medially to the midline of the hard palate. 
It measured 3 em. in length and 2 cm. in width and was raised approximately 2 cm. The 
mass, which was soft, nontender, nonhemorrhagic, and firm, protruded from the postextrac- 
tion sockets (Fig. 2). Transillumination demonstrated density of the right maxillary 
sinus; the left sinus was clear. Examination of the nose and nasopharynx revealed no 
evidence of tumor invasion. 

General physical examination showed a well-developed, well-nourished man who did 
not appear to be in acute distress. The cardiac, respiratory, gastrointestinal, genitourinary, 
and neuromuscular systems were within normal limits. 

Complete blood analysis showed hemoglobin, 19.8 grams; white blood count, 13,000; 
segmentals, 80 per cent; and lymphocytes, 33 per cent. Urinalysis revealed a specific gravity 
of 1.020; protein, 2 plus; and a few epithelial cells. Kahn and Wassermann tests were 
negative. Serum studies were within normal range. 
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Roentgenographie examination of the paranasal sinuses revealed a diffuse clouding of 
right antrum with destruction of the inferolateral antral wall (Fig. 3). 
re was a polypoidlike thickening of the membrane in the floor of the antrum. The re- 
ning paranasal sinuses showed no evidence of membrane thickening or clouding. The 
lusal projection showed an eroded oval osteolytie defect of the right palate (Fig. 4). 
ms of the skull and chest revealed no evidence of metastasis. The radiographic interpre- 
m was carcinoma of the right maxillary antrum with secondary erosion of the floor and 


In addition, 


eral wall of the antrum. 


Fig. 1. 


Fig. 2. 
Fig. 1.—Clinical appearance of the patient when first seen at oral surgery clinic in 
August, 1956. Note soft tissue swelling of the right cheek. 
. — 2.—Intraoral view showing the fungating mass extending from the right molar 
sockets, : 


Clinical Impression.—Carcinoma, probably adenocarcinoma, of the palate involving 
the antrum and soft tissue of the cheek. 


Biopsy.—On Aug. 21, 1956, under local anesthesia, an intraoral biopsy was performed. 
A small wedge-shaped section of tissue was removed for microscopic examination. The 
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Fig. 3.—Radiograph of paranasal sinuses demonstrating cloudiness of right antrum and 
destruction of lateral wall of antrum. 


Fig. 4.—Occlusal view of the palate revealing extensive erosion of the right palate. 
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Because of the clinical 


psy report indicated granulation tissue, secondarily infected. 
This was 


picion of malignancy, the lesion was rebiopsied to include the deeper tissues. 
mnosed as ‘‘ fibromyxosarcoma.’’ 

Treatment and Course.—The patient was admitted to the hospital on Aug. 30, 1956, 
wide surgical excision of the right maxilla. He was prepared for surgery following con- 
tation with the departments of otolaryngology and medicine. The tumor was removed 
rieally through a Weber-Ferguson incision after ligation of the external carotid artery. 


Details of Operation.—The patient was prepared and draped. Endotracheal general 


sthesia was produced with Pentothal sodium, nitrous oxide, and oxygen. The right 
rnal earotid artery was tied off. An incision measuring approximately 4 em. was made 
he level of the hyoid bone. After blunt and sharp dissection, the internal jugular vein 
At the bifurcation of the internal and external 
Frozen section of 
The right external 


common carotid artery were identified. 
‘tid artery, several enlarged lymph nodes were found and removed. 
se showed the lymph nodes affected by secondary chronic inflammation. 
otid artery was identified and ligated with 0 black silk ligature. The artery was not 
The wound was closed in layers, and the incision was closed with a running suture of 
| black silk. A pressure dressing was applied. The facial area was then exposed and an 
tial incision was made from 1 em. below the inner canthus of the right eye, running down- 
rd in the groove between the nasal and the maxillary bones to the right ala of the nose. 
(lie ineision was then carried to the midline below the ala of the nose and through the lip 
n the midline of the philtrum. Arterial and venous bleeding was controlled with hemostats, 
| bleeders were tied with 000 plain ligature. 

The mucous membrane and a right gingival buccal fold were cut to the tuberosity with 
scissors. The flap thus created was elevated to the right side of the face. Since the tumor 
was growing forward and extended into the muscular structure of the right side of the 
cheek, these muscles were removed from the flap. Another incision was made which ex- 
tended from the apex of the first incision at the inner canthus of the right eye to the outer 
canthus of the right eye along the infraorbital plate. The flap thus formed gave adequate 
exposure of the anterior surface of the sinus. The right nasal bone was then separated 
from the right maxillary bone by means of a mallet and gouge. The columella was separated 
from the maxillary crest and the palate was split along the midline. The soft palate was then 
separated from the hard palate by means of scissors. The infraorbital plate was separated 
from the maxillary sinus by use of a gouge and chisel in the infraorbital region. The right 
zygomatic arch was then removed from its insertion into the maxilla by means of a gouge. 
The entire right maxilla was brought forward and loosened from the soft tissue of the 
pterygoid fossa. Loose strands of connective tissue were cut with scissors. Much bleeding 
was encountered during this procedure. This was adequately controlled. The infraorbital 
plate was examined and did not appear to be involved with tumor. Electrocautery was 
used to cauterize the tissues and to stop bleeding. This accomplished, the incision was 
sutured internally with 000 chromic catgut and externally with 00000 nylon, and the cavity 
was filled with petrolatum gauze. During the procedure the patient received 1,000 c.c. of 
whole blood and 1,000 e.c. of dextrose, 5 per cent in water, intravenously. After pressure 
dressings were applied the patient was returned to the recovery room in good condition. 


Postoperative Course.—The patient experienced the expected amount of pain, dis- 
comfort, and swelling. The liquid diet was fed through a Mead-Johnson tube. Dressings were 
changed on the fourth and seventh postoperative days. The remaining sutures were re- 
moved on the eighth day. Sloughing was seen around the canthus and lip region, possibly 
due to tight suturing. The wound finally healed with slight puckering in those areas. The 
patient was discharged from the hospital on Sept. 17, 1956. 

Pathologic Findings.—The specimen was submitted in the fresh state and consisted 
of a portion of maxilla with four teeth, the gingival margin, and the buccal mucosa and 
bony structures about the antrum (Fig. 5). The specimen weighed 80 Gm. There was a 
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large fungating mass which came from the molar tooth sockets. The overlying covering 
was ulcerated and necrotic; it was reddish brown in color. This mass measured 2.3 em, in 
length, 2 em. in width, and was elevated approximately 1 cm. above the gingival margin. 
The mass in the antrum was large, polypoid, friable, gelatinous, sticky, and silver, 
in appearance. It measured approximately 5 em. in length, 3 em. in height, and 2.5 em, iy 
width. The tumor appeared to be eroding the bone in the palatal and lateral walls of th 
antrum. On cut section, the tumor proved to be of rather firm, white, fibrous myxoid tissu 


and had some septa. 


5.—Surgical specimen of the right maxilla showing fungating mass protruding from 
molar sockets. 


Microscopic examination of a section from the antrum showed it to be composed 


predominantly of mesenchymal elements In several areas these elements were markedly 
cellular and were arranged in strands and rosettes. The nuclei were oval and showed 
pleomorphism and occasional hyperchromatism. Few collagen fibers were present, and there 
was little intercellular substance (Fig. 6). In other areas collagen fibers were seen in 
the foreground, and the number of cells was reduced. There was some edema. Very loosely 
arranged fibers, with entrapped pleomorphic cells, plasma cells, and a few polymorphonuclear 
neutrophils were observed in still other areas (Fig. 7). The section was lined with re- 
spiratory epithelium. 

Another section of the tumor consisted of a solid sheet of markedly cellular mesenchymal 
elements, Pleomorphism and hyperchromatism were noted (Fig. 6). A small number of 
collagenous fibers permeated the entire mass. An increased number of mitotic figures were 
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Two types of cells were noted: cells with a 
The increased mitoses were 


d. Numerous capillaries were seen. 
\| round nucleus and cells with a spindle-shaped nucleus. 


| in the area of the round nuclei. 
Fibrosarcoma with myxomatous change in the right maxilla involving the 


Diagnosis: 
rivae and antrum. 

Follow-up.—Follow-up with clinical and x-ray examination six months postopera- 
ely revealed no evidence of recurrence of the disease. The maxillary defect will be 


aced with a dental prosthesis at a later date. 


r Fig. 6.—Photomicrograph of tumor. Note the predominance of mesenchymal elements 
irranged in strands. The oval nuclei show pleomorphism and hyperchromatism. There is 


little intercellular substance. 
Fig. 7.—Photomicrograph showing very loosely arranged fibers with entrapped cells. 
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Summary 
A ease has been presented which illustrates the clinical findings and managw- 
ment of oral fibrosarcoma. It is pointed out that oral and rhinologie consulta 
tion is essential to establishment of an early diagnosis. Because of surfac: 
necrosis and secondary infection, repeat biopsies may be necessary to seeur 
representative tissue. 
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SURGICAL TREATMENT OF EXTENSIVE MAXILLOFACIAL 
FRACTURES 


Report of a Case 


IRvING 8S. Leutn, B.S., D.D.S., AND ERNestT A. Baapg, B.S., M.D., 
JOHNSTOWN AND LEWISTOWN, Pa. 


AXILLOFACIAL trauma resulting in multiple facial fractures and soft 

tissue damage presents a problem requiring the use of a combination of 
operative procedures as well as cooperative efforts on the part of the various 
specialties of the healing arts. A thorough knowledge of the basie techniques 
for reduetion of facial fracture is imperative before treatment of any case is 
undertaken. In the ease presented here, the complications were such that all 
plans for reduction had to be modified because of the patient’s general physical 
status. 

Case Report 


An 18-year-old white boy was admitted to the hospital at Parks Air Force Base on 
March 28, 1956, as a transfer patient from a civilian hospital where he had been an in- 
patient since March 17, 1956. Accident reports stated that he had collided with a utility pole 
and two trees. The patient was assigned to the oral surgery service with a provisional di- 
agnosis of multiple facial fractures. 


Physical Examination.—The patient was disoriented and incoherent, evidencing 
amnesia for people and events. All reflexes were greatly retarded or entirely absent. 
Radiographic examination consisted of (1) right and left lateral jaw films, (2) right and left 
lateral head films, (3) a posteroanterior film of the mandible, (4) a posteroanterior Waters’ 
position film, (5) a stereo-Waters’ position film, (6) a submentovertex view, and (7) com- 
plete skull studies. 

The following fractures were noted: (1) frontal bone above the supraciliary ridge, 
upward and backward for a distance of 6 cm.; (2) through the right zygomaticotemporal 
suture; (3) inferior border of the right orbit; (4) right zygoma; (5) lateral border of the 
left orbit; (6) inferior border of the left orbit; (7) multiple, compound, comminuted frac- 
tures of the nasal bones; (8) left maxillary antral wall; (9) left zygoma; (10) basal skull 
fracture through the area of the optic chiasm; (11) midline through the palate; (12) floor 
of the right orbit; (13) transversely through the middle third of the face; and (14) fractures 
of the cribriform plate, as shown in Figs. 1, 2, and 3. 

At this time there was also evidence of a bitemporal hemianopsia and diplopia. Cere- 
brospinal rhinorrhea was severe. 

Intraoral examination revealed the absence of all maxillary molar teeth. The anterior 
teeth and the premolars showed extensive dental caries. The entire right segment of the 
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lle 


Fig. 3 


Figs. 1, 2, and 3.—Preoperative radiographs showing extensive multiple facial fractures. 
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lla was depressed approximately 2 cm. below the occlusal plane, and a diastema of 
existed between the maxillary central incisors. Fractured bone was readily visible in 


valatal midline. 

Laboratory reports were essentially negative. 
rtments of neurosurgery, surgery, ophthalmology, ear, nose, and throat, and anesthesiology. 
s decided that surgery should be undertaken as soon as possible in order to correct the 


Consultations were requested with the 


defects by correctly repositioning the fragments. 


Operation.—On April 2, 1956, a plaster headeap was applied. 


a steel framework extending anteriorly. 

On April 3, 1956, the patient was anesthetized with Pentothal sodium. 
gen was administered through endotracheal intubation. An incision was made from the 
t to the left maxillary tuberosities, and the entire labial and buccal flap was reflected 
riorly. The incision was then extended through the soft palate. Both antra were opened 
the Caldwell-Lue approach and all visible fractures were freed with a broad osteotome. 
comminuted fragments which were not attached to periosteum were removed. The 
atal and infraorbital fractures were then separated. At this time a Winter arch bar was 
ed on the remaining maxillary teeth in such a manner as to encircle the premolars and 
The bar was contoured to correctly reposition the frac- 


It was constructed 


Nitrous oxide- 


nd on to the lingual surface. 
ed palatal fragments, thus correcting the diastema and the depressed maxillary seg- 


ent. 


Fig. 4.—Craniomaxillary fixation in position. 


The inferior orbital borders were then repositioned and the bony fragments were im- 


The antra were packed with cigarette drains to maintain the facial 


pacted into each other. 
The nasal fractures were then 


contour. The drains were inserted through the nasal mucosa. 


reduced. 
Stainless steel wire, 28 gauge, was then inserted directly through the face in the area 


of the canine fossae, with a No. 16 spinal needle used as a guide. The wires were attached 
to the arch bar and the steel framework of the headeap (Fig. 4). The entire facial complex 
was moved outward and upward until the overlapping basal skull fracture was repositioned. 
The fragments were maintained by placing tension on the craniomaxillary wires (Fig. 5). 
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Fig. 5.—A, Intraoral attachment of craniomaxillary appliance. B, Postoperative radiograph 
with appliance in position. 








agent 











B. 


Fig. 6.—A, Six weeks postoperatively. 


B, Five months postoperatively. 
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All incisions were then closed. The patient was given 500 c.c. of whole blood during 
the procedure. The tube remained in position until the patient reacted completely. 


Postoperative Course.—The immediate postoperative course was stormy, The patient 
received massive doses of antibiotics and intravenous feedings. Cerebrospinal rhinorrhea 
was more profuse postoperatively. Supportive therapy and total bed rest at a 45-degree angle 
were maintained for the next twenty-one days, at which time the cerebrospinal rhinorrhea 
decreased slowly and finally stopped. 

During this period the patient became increasingly more coherent and oriented. Ambula- 
tion was begun twenty-four days postoperatively. The bitemporal hemianopsia continued; 
however, a gradual functional accommodation was noted during the next two months. 

On May 16, 1956, the craniomaxillary wires were removed, and on May 21 the arch bar 
was removed. Continual improvement was noted during the next thirty days, at which 
time a clinical psychological evaluation performed by the psychology service revealed no 
indication of cerebral impairment related to the traumatic brain damage. There were no 
changes in personality dynamics reflecting any significant deviation from normal limits of 
behavior. 

The readings submitted by the ophthalmology department were as follows: visual 
acuity 20/30-20/30, not correctable; visual fields—a bitemporal hemianopsia bisecting the 
fixation point. There were four principal meridians in either eye in which vision was still 
present. These measurements were 35, 35, 40, and 35. Muscle balance evaluation showed a 
diplopia in the twenty rectangles of the industrial motor scale. 

The patient continued to progress well and was discharged from the hospital on July 
31, 1956 (Fig. 6). 

Discussion.— At the time of discharge the patient was well oriented and completely 
rehabilitated. Functional accommodation for the bitemporal hemianopsia was almost com- 
plete. The patient has made a successful psychological adjustment to his disability. In view 
of the prognosis at the time of admission of this patient, the results were very gratifying. 


Summary 
A case involving multiple facial and skull fractures which were reduced by 
a combination of open and closed procedures has been presented. 


315 MARKET ST. 
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EPIDERMOID CARCINOMA OF MAXILLARY SINUS 
Report of a Case 


C. R. Stockpa.e, L.D.S., MANCHESTER, ENGLAND 


HE incidence of malignant disease in the maxillary sinus is greater than in 
all the other accessory sinuses together. Besides intrinsic neoplasms, the 
iaxillary sinus ean be invaded by neoplasms from neighboring structures 
he most common neoplasm is the squamous-cell carcinoma, arising from the 
icosal lining of the sinus. Many of these are of low or intermediate malig- 
naney, but those of a highly anaplastic type are not uncommon. 

Heatley’ reports that earcinoma of the maxillary sinus occurs most fre- 
quently in men 60 to 70 years of age, although the tumor can occur at any 
age and it is not uneommon in children under 15 years of age. 

In the early stages symptoms are few. There may be a purulent discharge, 
sometimes mixed with blood, from the nose. Patients often do not seek advice 
until other symptoms appear, such as pain, swelling, or a sensation of pressure 
on the affected side. By this time the tumors may have assumed extensive 
proportions and valuable time is lost. Thoma? points out that in the early stages 
diagnosis may be diffieult. To illustrate this point, the following case is 
presented. 

Case Report 

A female patient, aged 36 years, was referred for treatment of a swelling of the right 
cheek. This swelling commenced six weeks previously and, according to the patient, it had 
varied in size. 

Her general condition was good. Blood pressure was 120/90. Heart and lungs showed 
no appreciable disease. The liver was not palpable. Routine Wassermann and Kahn tests 
were negative. 

On examination, there was a diffuse, ill-defined, nontender, and soft enlargement of the 
whole of the right cheek. The patient was edentulous, with well-defined upper and lower 
alveolar ridges. The oral and pharyngeal mucosae were normal and no glands were palpable. 

Sinus roentgenograms were taken and these were suggestive of bilateral maxillary and 
frontal sinusitis. There was also a suggestion of a small radiopaque body in the right sinus 
Fig. 1). A tentative diagnosis of maxillary sinusitis was made and tomograms were taken 
of the right maxillary sinus, but these did not reveal the presence of any foreign body. 

Seven days later the swelling was larger and its distribution was unusual for sinusitis. 
Che swelling now extended over the upper part of the right parotid gland. The patient did 
not complain of any pain, although the swelling was slightly tender to palpation. There was 
Engin the Department of Oral and Dental Diseases, Crumpsall Hospital, Manchester, 
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no fluctuation. Manipulation of the right parotid gland and duct did not result in a flow of 
saliva but, following dilatation of the parotid duct with a gold cannula, a flow of saliva 
resulted and the patient stated that she felt some relief. 

After a further week had elapsed, there was a marked increase in the size of the 
swelling, the center of which was about 1 inch below and lateral to the angle of the right 
eye. The swelling was tense and painful to palpation. The overlying skin was slightly 
hyperemic, but no signs of fluctuation were present. 


Fig. 1.—Roentgenogram showing apparent frontal and maxillary sinusitis. 


The patient was admitted to the hospital, placed on a course of Chloromycetin (2 Gm. 
per day, divided into six hourly doses for three days), and referred to an ear, nose, and 
throat specialist for his opinion. A proof puncture of the antra was performed. A small 
amount of pus from the right antrum and a great deal of foul pus from the left side was 
obtained. Specimens were sent to the Pathological Laboratory for culture, and the following 
report was received: 


Right antrum: Slightly turbid fluid with a little mucoid deposit. Culture showed 
a poor growth of Streptococcus pneumoniae. 

Left antrum: Foul-smelling fiuid containing mucopus. Gram film showed numerous 
gram-positive diplococci. Culture showed a poor growth of Streptococcus 
pneumoniae, sensitive to Chloromycetin, streptomycin, and tetracycline and 
resistant to penicillin. 


It was the opinion of the ear, nose, and throat surgeon that there was no evidence to 
support the possibility of a neoplasm in the sinus, but that the swelling of the cheek was 
dental in origin. The swelling tended to subside somewhat and then, after an additional 
ten days, there was a rapid increase in the size of the swelling of the cheek. It was fluctuant 
just below the right infraorbital ridge and very tender. Intraoral examination revealed 
swelling and fluctuation in the right upper buccal sulcus. The patient was again placed on 
a course of Chloromycetin, 2 Gm. daily divided into six hourly doses for three days. 
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Operation.—Under general anesthesia, an incision, 1 inch long, was made % inch 


y the right infraorbital ridge and a large abscess cavity was opened with Hilton’s sinus 
ps. About % pint of thick pus and necrotic material was evacuated. An incision was 
made in the right upper buccal suleus and a through-and-through rubber drain was 
ted. A specimen of the pus was sent for culture and sensitivity. 

The rubber drain was reduced from within the mouth after twenty-four hours and 


pletely removed after forty-eight hours. 


Bacteriologic Report.—Gram film showed mainly cellular debris, scanty intact pus 
, and numerous small. gram-positive diplococci. 

Culture, aerobic and anaerobic, disclosed a moderate growth of Streptococcus viridans, 
r prolonged incubation, which was sensitive to Chloromycetin, tetracycline, erythromycin, 


streptomycin, 
Postoperatively, there was little change in the size of the swelling and pus continued 


lischarge from the incisions. 


Fig. 2.—Early evidence of bone destruction of the right maxillary sinus and malar complex. 


Further roentgenograms of the maxilla were taken. These revealed a complete change 
from those taken some three weeks earlier (Fig. 2). They showed what appeared to be an 
osteomyelitis of the maxilla and malar complex. The lateral wall of the antrum had disap- 
peared. Thus, a diagnosis of osteomyelitis was made and it was concluded that it had 
probably arisen from an acute phase of the chronic sinusitis. 

The patient was discharged on the tenth postoperative day, with instructions to return 
daily for dressings and with the understanding that she was to be readmitted when evidence 
of sequestration was present. Six days later the patient appeared with an increase in the 
size of the swelling over the right maxilla and cellulitis of the right lower eyelid. She was 
not experiencing any pain. The infraorbital incision had partially healed, and when it was 
reopened with a probe a large amount of watery, yellow fluid was evacuated. A swab was 
sent for culture, but produced no growth. 

The patient was readmitted and the Chloromycetin therapy was recommenced. 
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Further films were taken of the skull (Fig. 3). The radiologist’s report was as follows: 


There is destruction of the lateral wall of the right maxillary sinus. I am 
not convinced that one can identify any periosteal reaction or bone sclerosis. The 
clinical history is not entirely that of a neoplasm. One cannot ignore the possi- 
bility here, from pure radiologic findings, of a rapidly growing carcinoma of the 
maxillary sinus or exclude a mucocele or a pure osteomyelitis. 
The chest, pelvis, and long bones were x-rayed and these films showed no abnormalities. 
The blood chemistry was investigated and the following results were obtained: 


Serum alkaline phosphatase 2.5 King-Armstrong units per 100 ml. 
Serum inorganic phosphate 3.4 mg. of P. per 100 ml. 

Serum calcium 9.2 mg. per 100 ml. 

Serum cholesterol 240 mg. per 100 ml. 


In view of the fact that a neoplasm of the maxillary sinus was a possibility, it was 
decided to fenestrate the right maxillary sinus and obtain material for a histologic study. 


Fig. 3.—Appearance six days later. 


Operation.—Five days after readmission, the patient was taken to the operating 
theater and, under a general anesthetic, the right maxillary sinus was fenestrated by removal 
of the floor consisting of the alveolar ridge from the 8-3| region and some of the palatal 
bone. On being opened, the sinus was found to be filled with a cheesy necrotic mass, which 
was removed quite easily, together with a partially encapsulated mass. This necrotic mass 
extended into the soft tissue of the cheek. Further exploration of the wound revealed parts 
of the necrotic malar complex and loose pieces of necrotic bone, which were removed. When 
as much of this cheesy material as possible had been removed, the resultant cavity was 
packed with gauze soaked in Whitehead’s varnish. A rubber drain was inserted into the 
infraorbital incision, which was reopened. 

The material obtained was sent for histologic study. The pathologist’s report was as 
follows: 

The white mass is entirely necrotic and is infiltrated by leukocytes, but the 
ghost outline of some probable tumor cells can be seen in places. The capsule tissue 
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shows infiltration by an undifferentiated epidermoid carcinoma of rather pleomor- 


phie cell type. Mitoses are numerous. Diagnosis: Epidermoid carcinoma of the 


antrum. 
In view of this report, the patient was referred for irradiation of the tumor. She was 


en a course of five weeks’ therapy and received a total tumor dose of 6,000 roentgens 
\leV4). A good response was obtained. 
When the patient was seen again three months later, the facial swelling had disap- 
ired and only a depressed sear in the right infraorbital region remained. Direct inspec- 
of the cavity in the. mouth showed that it had healed well. The patient was provided 
h a prosthesis to facilitate mastication and speech. 


Comments 


In the early stages the clinical picture was one of an infective process, 

id sinus roentgenograms gave the appearance of a chronic sinus infection. 

ecause of this apparent sinus infection, the patient was referred to an oto- 

ryngologist, who failed to diagnose a neoplasm of the antrum. Later, when 

ony changes were radiographically evident, the superimposed infection sug- 

sted a possible diagnosis of osteomyelitis of the maxilla, probably arising from 
the chronie infection of the maxillary sinus. 

This is unusual for tumors, but in this ease 

There was a complete absence 


The swelling varied in size. 
it was obviously due to the secondary infection. 
of pain, apart from that due to the presence of pus resulting from the secondary 


infection. 
Not until a biopsy was performed was the presence of a malignant neoplasm 


diagnosed, and this proved to be of a highly undifferentiated type. 
I am indebted to the Department of Medical Illustration for providing the photographs 


used in this article. 
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Exodontia 


MEDICAL EMERGENCIES FOR DENTISTS 
STaNLEY KocGan, D.D.S., BALTIMorRE, Mb. 


DENTIST is rarely called upon to handle emergencies of a life-and-death 

nature. However, the possibility of such a situation arising is with all of 
us every day in our practices. The dentist who equips himself to handle cor- 
rectly whatever condition may occur is offering the patient the full benefit 
of his training. The knowledge that these emergencies are rare seems very 
comforting, but that rarely occurring emergency is very important to the pa- 
tient whose life hangs in the balance and to the dentist who may handle it. 

Dental educators are aware of the need for training dentists who treat 
the patient as a whole and not as just so many teeth. However, the prac- 
ticalities of day-in and day-out practice dictate that cavity preparation, case 
presentation, and sundry other skills consume the greater part of the dentist’s 
time, with the result that the rarely used ability to diagnose and treat emer- 
gencies is soon lost or, if not lost, dimmed to such a degree as to be practically 
useless in a situation where seconds are so important and minutes mean the 
difference between life and death. 

Therefore, it is vital that every dentist keep abreast of the effective 
therapy for those conditions which he may be called upon to manage—the rare 
as well as the commonplace ones. 

These emergencies ean be artificially divided into two groups: (1) those 
which arise as the result of actions on the dentist’s part and (2) those which 
occur coincidental to the patient’s being at that very moment in a dental office. 
The emergencies resulting from the actions of a dentist include such develop- 
ments as drug allergy reactions, respiratory distress secondary to dental 
manipulation, syncope, and shock. The emergencies occurring coincidental 
to the patient’s being in a dental office inelude such conditions as angina 
pectoris, myocardial infarction, convulsions of petit mal and grand mal, and 
vasovagal syncope. 

The present discussion of these and other conditions is meant to re- 
familiarize the dentist with their pathology, etiology, clinical picture, and 
treatment. I do not mean to imply that the dentist should take the place of 
the physician. However, the dentist can and must equip himself to diagnose 
and treat immediately those cases in which prompt and correct therapy means 
the difference between life and death for the patient. 
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Drug Allergy 

Definition Drug allergy or idiosynerasy is a condition of hypersensitivity 
which the administration of a medicinal agent in a quantity that is nontoxic 

the average patient is followed by an unusual but characteristic reaction. 
e allergic reaction is distinguished from the toxie action of the drug by 
. fact that the latter produces symptoms which are an exaggeration of its 
ysiologie action. For example, codeine, when given to some persons in 
dinary doses, will produce diarrhea, dementia, nausea, vomiting, ete. These 
mptoms are caused by exaggeration of the physiologic action of codeine. On 
e other hand, persons who are allergic to codeine, when given even a fraction 
the average therapeutic dose, will develop symptoms of fever, skin eruptions, 
uritus, and other allergic manifestations. 

Pathology.—The most widely accepted hypothesis postulates that anaphy- 
xis, serum sickness, and drug allergy are basically different manifestations 
the same process, namely, an antigen-antibody reaction occurring on or in 

the body eells. This interaction results in cellular injury with the liberation 
)f toxic, protein-split products or, possibly, histamine-like substances. In 
addition to aeting directly on tissue cells, these liberated substances may act on 
the vaseular system either by direct injury to the capillaries or through stinu- 
lation of the nerve fibers to the terminal arterioles.» * The antibodies formed 
are probably modified serum globulins manufactured at the site of globular 
synthesis under the stimulation of the antigen. 

Exciting Agents.—A striking feature of the allergic reaction is the similar- 
ity of the clinical manifestations regardless of the chemical nature of the drug 
employed.2. The various exciting agents can be divided into the following 
groups : 

. Alkaloids—opium, belladonna, ete. 

Essential oils 

. Metals—mereury, arsenic, gold, ete. 

. Halogens 

. Coal tar and benzol derivatives—antipyrine, ete. 
Endocrine products—insulin, ete. 

7. Antibiotics. 


Clinical Manifestations.—Drug allergens may induce reactions as a result 
of inhalation, ingestion, contact, or injection. Furthermore, once a person has 
been sensitized by one route, the reaction may be provoked by a totally different 
route of introduction. Almost any type of allergic manifestation can follow 
an allergie reaction to a drug. The particular type that usually results de- 
pends on the route of administration. Thus, if the drug is administered by 
inhalation, the resultant reaction will involve the respiratory tract; if by 
ingestion, there will be gastrointestinal symptoms; if by cutaneous contact, 
the usual reaction is a dermatitis; and if by injection, any of these symptoms 
as well as the general symptoms of shock may ensue.” ? 
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Clinically, there are two types of artificially induced allergic reactions— 
an immediate type and a delayed type. The immediate reaction occurs only in 
the patient with an existing sensitization caused by a pre-existing antibody 
induced by previous exposures to the antigen. The delayed reaction occurs 
after an incubation period of days to weeks, during which time antibodies are 
being produced. These artificially induced allergies are sometimes referred to 
as anaphylactoid reactions when the sensitizing dose produces an overwhelm- 
ing shocklike reaction. With minor exceptions, the symptoms of the drug 
allergy reaction are more or less identical for all drugs. They are (1) fever, 
(2) skin eruptions, (3) edema (particularly of the face), (4) arthritic or 
museular pains, (5) lowering of the blood pressure, and (6) hematologic re- 
actions.’ 

Diagnosis.—The diagnosis of drug allergy depends largely upon the his- 
tory and clinical examination. All patients should be questioned about previous 
reactions to drug administration. They should also be questioned about other 
allergic diseases, as patients with a history of other allergic diseases are more 
likely to develop drug allergies. The existence of other allergic manifestations, 
either in the patient or in the patient’s family, is strongly suggestive that the 
drug allergy is hereditary. In patients with nonhereditary drug allergy, the 
history will reveal that the suspected drugs have been taken previously, either 
more or less continuously or at intervals, without difficulty and that the 
symptoms occurred after a subsequent administration of the drug.’ 

Skin tests are of little or no value, since negative reactions are often ob- 
tained in persons with definite clinical sensitivity.” * Tests for the determina- 
tion of serum antibodies (reagins, precipitins, or agglutinins) are of no diag- 
nostie aid, since antibody presence in many allergies is undemonstrable.* 


Treatment.—Therapy is directed toward obtaining symptomatic relief and 
discontinuation of the exciting agent. Drug allergies may be treated with (1) 
vasopressors to support blood pressure,® (2) bronchiolar dilators to aid respira- 
tion,> and (3) antihistamines to neutralize the allergic reaction (Benadryl 
hydrochloride sterile solution for injection, initial dose 10 to 50 mg. intra- 
venously ).° 

Local Anesthetic Reactions 


Ninety-nine per cent of local anesthetic reactions are caused by adminis- 
tration of an overdose of anesthetic agent. These overdoses are caused by 
intravenous injection, excess dosage, use of undiluted stock solution, lack of 
vasoconstrictor, use of drugs with a low potency—toxicity ratio, and the use of 
an ‘‘average amount’’ in a sick or debilitated patient. All local anesthetic 
reactions can be divided into four different types, although frequently a patient 
will experience more than one type of reaction. 

Central Nervous System Stimulation.—Reactions of this type may vary 
from the mildly inebriated and talkative patient, in whom movements are un- 
coordinated, blood pressure is elevated, and pulse is fast, to the more severely 
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cting patient, who experiences blurred vision, nausea, vomiting, and 
secular twitching. The development of convulsions sometimes is so rapid 

t the other features are absent or overlooked. 

Treatment is aimed at modifying or stopping the convulsions and supply- 

oxygen to combat asphyxia, for during the convulsions the respiratory 
scles are ineffective.’ Therapeutic measures include (1) Pentothal sodium 
Amytal sodium intravenously, (2) provision for an adequate airway, and 

artificial respiration or forced oxygen. 

Central Nervous System Depression.— Manifestations include drowsiness, 
ilgesia, loss of consciousness, and muscular relaxation. The skin is pale and 
jist. There is a fall in blood pressure; a weak, thready, rapid pulse; and 
illow and slow respiration. Death, if it oceurs, is due to persistent hypo- 
ision and respiratory failure.*® 

Treatment, which is aimed at maintaining vital functions, includes (1) 
tificial respiration or foreed oxygen and (2) administration of vasopressors to 
aintain blood pressure. 

Peripheral Cardiovascular Collapse.—Syncope is one of the most common 
circulatory upsets. The fainting is due to cerebral anemia caused by dilation 
of the blood vessels. The patient may have a weak pulse, in addition to the 
fall in blood pressure. He may become nauseated and vomit. Usually, there 
is associated pallor and sweating.° 

Treatment is aimed at overcoming the cerebral anemia. It ineludes (1) 
placing the patient in a recumbent position with the head lower than the body, 
(2) maintaining a patent airway, and (3) administration of vasopressors. 


Allergic Reactions.—These are usually denoted by such cutaneous and/or 
mucosal manifestations as urticaria, rashes, and angio-edema. However, all 
other allergie manifestations may appear, from such respiratory difficulties as 
bronchospasm, wheezing, and status asthmaticus to complete cardiovascular 
collapse and shock.® 

Treatment is aimed at symptomatic relief for the mild forms and the main- 
tenance of vital functions in the more severe cases. Allergic reactions may 
he treated by administration of (1) vasopressors to support blood pressure, 
(2) artificial respiration or forced oxygen, (3) bronchodilators to aid respira- 


tion, and (4) antihistamines to help neutralize the reaction. 


Cardiovascular Emergencies 
I. ANGINA PECTORIS (ANGINA OF EFFORT) 


General Characteristics—Angina pectoris is characterized by paroxysms 
of substernal and/or precordial pain lasting for seconds to minutes and usually 
brought on by exertion. The pain is usually felt as a constriction or sense of 
pressure and less commonly as aching or burning. This pain sometimes 
radiates to the upper extremities, neck, or jaws. The exertion necessary to 
bring on the attack may be the result of physical activity or emotional stress 
which increases the work of the heart. The pain usually is relieved by 
cessation of the activity and by administration of vasodilators.’° 
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The physiologic disturbance underlying angina pectoris is a disproportion 
between the oxygen supply and the needs of the myocardium. The oxygen 
supply to the heart is determined by the caliber of the coronary arteries, the 
blood pressure, the heart rate, the hemoglobin content of the blood, and the 


oxygen saturation of the arterial blood. The oxygen needs of the heart are 


governed by the amount of work that it performs. 

In most eases of angina an organic narrowing of the coronary arteries 
exists, usually the result of atherosclerosis. This obstruction in the artery 
prevents the increased coronary flow that automatically ensues in the normal 
person (as a result of coronary dilation, increased pulse rate, and increased 
blood pressure) when the work of the heart is increased. Likewise, angina 
may occur in hypoglycemia, in severe anemia, in shock, ete. Occasionally 
angina attacks will occur in patients who are not undergoing unusual exertion. 
In practically all of these exceptional cases, there is an associated lesion of the 
aortic valve, 

Diagnosis.—The diagnosis is based upon the patient’s symptomatology.” 
The cardinal diagnostic feature is the pain or distress. Relief by amyl nitrite 
or nitroglycerin strongly suggests the diagnosis but is not pathognomonic. If 
the patient is seen during an attack, the pain may be indistinguishable from 
that of coronary failure or acute myocardial infarction. The circumstances 
attending the onset, the duration and severity of the pain, and the evaluation 
of the clinical features usually yield the correct diagnosis. 

Treatment.—Angina pectoris is treated by (1) restriction of effort and 
administration of (2) vasodilators. The vasodilators include nitroglycerin 
tablets, 0.6 to 0.3 mg., dissolved sublingually and amyl] nitrite inhaled.° 


II. AcuTE MyocarpiaL INFARCTION (CORONARY THROMBOSIS ) 


Definition. Acute myocardial infarction is characterized by prolonged 
substernal pain, manifestations of shock, and manifestations of inflammation. 
The primary cause of myocardial infarction is inadequate coronary blood supply 
of sufficient amount and duration to cause myocardial necrosis. This may be 
precipitated by occlusion by thrombosis, subintimal hemorrhage, rupture of an 
atheromatous plaque, and embolization.*? 


Diagnosis.—The onset of an acute myocardial infarction is signaled by the 
abrupt appearance of severe, persistent pain which is agonizing, viselike, erush- 
ing, or choking. Occasionally, the pain initially is mild and progresses in 
severity. Radiation of the pain to the neck and extremities occurs in some 
patients. The patient may be cyanotic, bathed in cold sweat, dyspneic, and 
seized with the sensation of impending doom. He is weak and frequently 
nauseated. The blood pressure may be very low with only a barely per- 
ceptible pulse. The electrocardiogram reveals certain characteristic changes. 
Fever and leukoeytosis usually develop within the first twenty-four hours.’° 
The pain almost always lasts for thirty minutes or more and is of greater 
severity and duration than angina pectoris pain. 
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Treatment.—Immediate treatment is aimed at keeping the patient at rest 
| combating the dyspnea, pain, and shock.’*}'* Therapeutic measures in- 
de complete rest, oxygen therapy (which relieves the dyspnea and pain and 
vs the heart rate),> and relief of pain (morphine sulfate, % to 14 gr. in- 
venously, for severe cases and intramuscularly for mild to moderate cases).® 


III. Carpiac ARREST 


General Characteristics —Cardiac arrest ean oceur under local, regional, 
general anesthesia, and during simple as well as complicated procedures. 
securs in the young as well as the aged, and it occurs as often in the patient 
h a healthy heart as in the patient with known heart pathology.** The 
imary problem in eardiae arrest is to keep the brain ‘‘alive.’’ The brain is 
‘most highly developed organ in the human body, and it is also the most 
Inerable to lack of oxygen. The existence of cerebral anoxia for more than 
ree to five minutes results in irreversible damage."* 

Etiology.—The predisposing factors contributing to cardiae arrest in- 
clude insufficient preoperative dosage of atropine and overdosage of preopera- 
tive drugs in general anesthesia, underlying eardiae disease, anemia, poor state 
of nutrition, anxiety, shock, and respiratory tract obstruction.” 


Treatment.—Two conditions of cessation of the heartbeat confront the 
surgeon—eardiae standstill and ventricular fibrillation. Not all patients who 
suffer eardiorespiratory failure can be resuscitated. For success, the proper 


procedure must be exeeuted, and the patient should have a healthy heart, a 
healthy pair of lungs, and an adequate blood volume.™* In eardiae standstill, 
the heart will respond to direct cardiac massage. It may respond to artificial 
stimulation with eardiae stimulants injected directly into the heart, but this 
method is less desirable than cardiac massage when conditions permit the 
latter. In ventricular fibrillation, therapy involves cardiac massage followed 
by an electrie shock to the myocardium to abolish fibrillation. 


Syncope 

General Characteristics—Syncope is a symptom complex characterized 
by sudden transitory weakness, faintness, and dizziness culminating in falling 
and uneonsciousness unless the process is interrupted before this stage is 
reached. The patient undergoing such a reaction usually complains of ‘‘feel- 
ing bad.’’ He may be ashen gray in color, and very often the body is bathed 
in cold perspiration. Nausea, vomiting, and dyspnea may occur. If the 
patient can lie down promptly, sometimes the attack can be aborted without 
complete loss of consciousness.'* 

The length of unconsciousness, when it occurs, varies. Sometimes the 
patient is merely confused and yet is aware of his surroundings. At other 
times he is completely ‘‘out,’’ and this unconsciousness may last for seconds 
fo many minutes. Associated with unconsciousness may be jerks of the ex- 
tremities, but usually the patient is still and motionless. The pulse is thin, 
the blood pressure is low, and the respiration is shallow. 
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Clinical Classification of Syncope (After Cecil'*).— 


A. Syncope caused by a fall in arterial blood pressure. 
1. Vasodepressor syncope occurs in real or imagined settings of injury 
and results from the physiologic preparation for flight. 
2. Carotid sinus reflex syncope, a rare condition, is caused by a reflex 
from the carotid sinus, stimulation of which provokes the attack. 
3. Orthostatic hypotensive syncope is caused by derangements in the 
mechanism which maintains blood pressure in the erect position. 
. Syncope caused by eardiae standstill. 
Adams-Stokes syndrome is caused by an A-V block resulting from disease 
of the conducting system. 
. Syneope caused by cerebral circulatory disturbances. 
Causes include migraine, hypertension, and brain tumors. 
. Syneope caused by hyperventilation. 
This is a common cause of fainting and is usually either a hysterical 
conversion symptom or a concomitant of anxiety. Acapnia resulting 
from the rapid blow-off of carbon dioxide is the main factor respon- 
sible for the symptoms. 
. Syncope caused by cardiac disease. 
Patients with aortic insufficiency, aortic stenosis, paroxysmal tachy- 
eardia, coronary insufficiency, and various congenital heart diseases 
may be subject to syneope due to cerebral anoxia. 
. Syneope caused by tussive paroxysms, 
This is a rare type of syncope associated with paroxysms of coughing 
and is due to an increase in pulmonary arterial pressure. 
. Syneope caused by hysteria. 
This is caused by purely psychologic mechanisms; pulse, blood pres- 
sure, skin color, electrocardiogram, and electroencephalogram are all 
unchanged. 


Treatment.—Because of the variety of etiologies responsible for syneope, 
the primary task in treatment is to find and remove the etiological agent 
causing the specific attack. Thereafter, the treatment can be directed at (1) 
maintaining a patent airway if the patient loses consciousness, (2) placing the 
patient in a recumbent position with the head lower than the main bulk of the 
body, (3) making the patient comfortable by loosening tight clothing and 
reassuring the patient in a firm and friendly manner that all is well, and (4) 
giving mild stimulants, such as aromatic spirits of ammonia. (A cold towel 
on the forehead is also stimulating. ) 


(This article will be concluded in the next issue of the Journal. References 
for the entire article will appear at that time.) 
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THE NEW ATTACHMENT OPERATION IN SUBCRESTAL POCKETS 


Erwin M. Scuarrer, D.D.S., M.S.D.,* MiInneapouis, MINN. 


YUBGINGIVAL curettage of the soft tissue wall of a periodontal pocket is 
S a technique employed in one method of suberestal pocket therapy. To 
eliminate a suberestal (infrabony, intrabony) periodontal pocket by subgingival 
curettage, the level of the new attachment must be coronal to the old attach- 
ment. The most effective technique is subgingival curettage to remove the 
epithelial attachment and lining of the periodontal pocket. The healing that 
follows results in the formation of a new attachment. It is not a reattachment 
of the old epithelial cells and connective tissue fibers, for they are removed with 
subgingival curettage. The technique should rightly be called the new attach- 

In some instances subgingival curettage will reduce a supracrestal perio- 
dontal pocket by shrinkage if the soft tissue wall of a periodontal pocket mani- 
fests edema, cellular infiltrate, and very little fibrosis. The inflammation is a 
reaction to the irritants, namely, mucinous or bacterial plaques and ealeulus. 
Removal of the deposits on the root and the intentional or coincidental curet- 
tage of the soft tissue side of the pocket will initiate shrinkage, since the in- 
flammation will be reduced. The bulk of the gingiva is reduced. In this 
paper subgingival curettage for a new attachment and not for shrinkage will 
be considered. 

In the literature many animal investigations have been reported relative 
to ‘‘reattachment.’"*"* One of the most significant animal investigations was 
that done with Rhesus monkeys by Ramfjord.?’ He created periodontal pockets 
by removing some of the alveolar bone and attachments. He placed copper 
bands in these surgical pockets; this permitted the epithelium to grow down 
and line the pockets. Inflammation occurred from the irritation of the copper 
bands but, in addition, periodontal pockets formed on the interproximal sur- 
faces of the teeth adjacent to the ones banded. Ramfjord sealed the roots and 
seraped the epithelial lining of the pocket after attempting to cauterize it with 
phenol. By correlating clinieal and histologic data, it was evident that both 

*Clinical Professor, Division of Periodontology, University of Minnesota. 
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connective tissue and epithelial ‘‘reattachment’’ had occurred. He coneluded 
that the removal of the epithelial lining of the periodontal pocket was neces. 
sary to obtain ‘‘reattachment.’’ The degree of inflammation in the area of 
healing appeared to determine whether the ‘‘reattachment’’ would be epithe- 
lial or connective tissue. The least degree of inflammation was associated with 
connective tissue ‘‘reattachment.”’ 


A, B. 


Fig. 1.—A, Preoperative roentgenogram, taken on Jan. 4, 1954, of the mesial surface 
of the upper right central incisor of a 28-year-old woman. On this date a preliminary root 
curettage was performed. An acute pulpitis was treated on Feb. 9, 1954, and Dr. S. Green- 
nae the canal on Feb, 16, 1954. A new attachment operation was performed on March 

B, Postoperative appearance of the mesial surface of the upper right central incisor 
on Pace Bia 1956. This tooth moved lingually, closing the contact between it and the other 
central incisor. 


Perhaps one of the most extensive animal investigations was Linghorne’s 
and O’Connell’s*'° work on dogs. After surgical destruction of a section of 
periodontal membrane and alveolar bone, they reported connective tissue ‘‘re- 
attachment’’ of the gingival tissues to the tooth by a deposition of new cemen- 
tum on the root... Uneven resorption of both cementum and dentine may occur 
prior to cemental apposition. Regeneration of alveolar process was also ob- 
served.® They found that ‘‘reattachment’’ may oceur with or without regen- 
eration of the alveolar bone. They offered an interesting hypothesis for the 
movement of the epithelial attachment coronally. They suggest that vro- 
liferating cementoblastic cells displace the epithelium crownwise.”° 

Many periodontists have published clinical and roentgenographie evidence 
of new bone formation following subgingival curettage.* **-*° Although roent- 
genographie evidence of new bone may not be conclusive proof of pocket elim- 
ination by new attachments, it is indicative of good therapy (Figs. 1, 2, and 3). 

Because patients are unwilling to sacrifice successfully treated teeth, there 
are not many reports in the literature of the histologic findings following new 
attachment operations.’” **-?4 





ell NEW ATTACHMENT OPERATION IN SUBCRESTAL POCKETS 


In a previous investigation, the results of subgingival curettage of the 
s, epithelial lining, and epithelial attachments of human periodontal pockets 

reported.”* The histologic findings included two types of attachments: 
a new connective tissue and epithelial attachment and (2) a new epithelial 
‘hment without any new connective tissue attachment. These new attach- 
ts were coronal to the old ones, as evidenced by a correlation of the his- 
wie findings and measurements of pockets before and after treatment. The 
surements of the pocket depths were made from a notch cut in the tooth 
he gingival margin before treatment. Whenever a new connective tissue 


A. 


B. 


2.—A, Preoperative coomtennegrvem, tahen on Feb. 5, 1951, of the mesial of the 


Fig 
lower lett ‘second molar of a dentist, aged 55 years, prior to a new attachment operation. 
B, Postoperative roentgenogram taken Oct. 8, 1956. 


attachment was observed it was embedded in new cementum, which was formed 
either on the old cementum that remained after curettage or on the dentine. 
Some of these new connective tissue fibers were embedded in new bone. Thus, 
a new periodontal membrane was formed with the fibers functionally arranged. 
In this investigation, cementum and dentine particles from final root planing 
were frequently seen in the healed tissue away from the teeth. A pink-staining 
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matrix was seen surrounding these particles. The staining quality was th: 
same as the new cementum (cementoid) on the roots and the new bone (osteoid). 
It was evident that this matrix was osteoid; osteoblasts were aligned on its sur 


Cc. 


Fig. 3.—A, Preoperative roentgenogram taken on Sept. 17, 1951, shows the lower left 
lateral incisor of a 58-year-old woman prior to root curettage (without a new attachment 
operation) and a fixed splint which was cemented by Dr. G. Porteous, 

B, Since there was no improvement in bone after curettage, a new attachment operation 
was completed on June 2, 1954. 

C, Post operative appearance on Jan. 28, 1957. Note that a portion of the lingual half 
of the root apex was removed by the curettage. 


faces, indicating active bone apposition. It appeared that these particles of 
‘ shavings from root curettage stimulated osteogenesis. Occasionally, entire new 
trabeculae were formed with the cementum or dentine particles as a nidus. 





NEW ATTACHMENT OPERATION IN SUBCRESTAL POCKETS 


Indications 

Although a few reports do not favor subgingival curettage, most investiga- 
; and clinicians agree that subgingival curettage does reduce certain types 
eriodontal pockets, provided the clinician uses discretion. 

The suberestal pocket, one in which the bottom of the pocket is apical to 
alveolar erest, lends itself to subgingival curettage better than a supra- 
stal periodontal pocket. Bone is present in the lateral walls of these pockets. 
this reason, a suberestal pocket cannot be completely eliminated by gingivec- 
iy or shrinkage. Only the tissue above the alveolar crest can be reduced 
vingivectomy or shrinkage. The suberestal portion must be eliminated either 
subgingival curettage for a new attachment or by ostectomy. A successful 


w attachment operation will result in new bone filling the suberestal defect; 
nee, this is the ideal method of treatment. If the operation should fail re- 
peatedly, an osteetomy must be performed. The only other alternatives would 
he extraction of the tooth or an attempt to control the inflammation in the 
rea by frequent root planing. Neither of the latter alternatives is as desir- 


able as osteetomy. 

A suberestal pocket is more ideal for subgingival curettage than a supra- 
crestal pocket in which the bottom of the pocket is coronal to the alveolar crest. 
One reason is that it is easier to remove all the epithelium in a subecrestal pocket 
than in a supraerestal pocket. Another reason is that the blood clot is better 
protected in a suberestal pocket, since it is bounded by the root on one side and 
by bone on the other sides. If subgingival curettage is employed in a supra- 
crestal pocket, the blood clot and the soft tissue remaining after curettage must 
be protected and immobilized. Even though a protective pack is used, immo- 
hilization of the soft tissue in supracrestal pockets is often difficult. 

If one is to employ subgingival curettage for a new attachment in a supra- 
erestal pocket, he must thoroughly study the shape, size, and location of the 
pocket. These supracrestal pockets should be narrow and should involve only 
one surface of a tooth. If a pocket is wide and involves two or more surfaces 
of a tooth, it is diffieult to protect the blood clot and the healing wound from 
mechanical trauma. Although a protective pack is used, the soft tissue may 
move. Thus, the operation for a new attachment coronal to the old one would 
fail. In supraecrestal pockets, the soft tissue in the pocket area may manifest 
inflammation. This ean be inferred from success in treating periodontal ab- 
scesses. If periodontal abscesses are treated by curettage for a new attachment 
immediately after they have passed their most acute stage but before they 
reach the chronie stage, the results are good. The percentage of success is very 
high in these eases. The reason for this is that the epithelium in the pocket is 
necrotic and may be partially or completely sloughed. Therefore, the operator 
is more likely to remove all of the epithelium, including that portion forming 
the epithelial attachment. From clinical results, it appears that some fibrotic 
supracrestal pockets with little inflammation are not very good candidates for 
‘i new attachment. On the basis of this fact and the good results obtained with 
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subgingival curettage in periodontal abscesses, the effects of subgingival euret- 
tage in nonfibrotie and fibrotic supracrestal pockets should be compared in a 
controlled investigation. A comparison of the results of new attachment opera- 
tions, with and without preliminary root planing, should also be made. 


Contraindications 

Periodontal pockets with bifureation or trifureation involvement are usually 
not treated for a new attachment. Biologically, it would be possible to get a 
new attachment in these areas, since the pathology of periodontal pockets is 
the same histologically whether they involve single root surfaces, bifurcations, 
or trifureations.2> Clinically, it is nearly impossible to get a new attachment, 
since it is very difficult to remove all the deposits and epithelium in a bifureated 
or trifureated area. 

If the patient’s general health is poor, or if some systemic disease is pres- 
ent which inhibits healing, treatment for a new attachment is not indicated. 


Technique 
Williams”® and Goldman'* ** were among the first to recognize the sub- 
erestal (intrabony) ‘pocket and the problems of treatment. From their writ- 
ings and from some of the investigations cited previously, the technique to be 


described here was derived. 


Fig. 4. Fig. 5. 


Figs. 4 and 5.—The marginal excision is made along the dotted line. 


To eliminate a suberestal pocket, the new attachment operation must be 
very precise, orderly, and extremely thorough. If the tooth is loose, it must 
be immobilized before treatment. Frequently, selective grinding is effective in 
reducing the mobility. In some eases, it is necessary to splint the tooth to adja- 
cent stable teeth. A temporary splint using wires, orthodontic bands, or acrylics 
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v be used. With a periodontal probe, measurements of the pocket depth and 
distance between the gingival margin and a reference point (either the cervi- 
line or the incisal edge) are made and recorded prior to treatment. <A 


ntgenogram is made with a periodontal probe in the pocket. 

After the foregoing preliminaries, the technique is carried out in an orderly 
uenee. The first step is an excision removing the epithelium in the gingival 
rgin as described by Goldman'® and Shapiro.** This excision is made by 
ding the knife at an angle, producing a good bevel (Fig. 4). Holding the 
fe at an angle permits the tissue to heal with a knifelike edge adjacent to 
tooth. If the suberestal pocket is on the interproximal surface, the excision 
uuld be made so that the interdental papilla will be re-formed. If it is not 
ssible to produce this physiologic contour, a gingivoplasty should be per- 

rmed at a later date after the suberestal defect has healed. If the pocket is 
the interdental area, the cut is made at the level of the bottom of the gingival 
leus or pocket on the adjacent tooth (Fig. 5). If the suberestal pocket is on 
e labial, bueeal, or lingual surface, the eut is made slightly coronal to the 
veolar erest (Fig. 4). The cut should be made so that, upon healing, the 


Fig. 6.—Removing the calculus and soft, rough cementum. 


tissue will blend with the gingivae of the adjacent teeth. One purpose of this 
step is the partial or total reduction of the soft tissue above the alveolar crest. 
Another purpose of the first step is the removal of the marginal epithelium. 
The advantage is that the epithelium must migrate further, thus allowing more 
time for the new connective tissue to unite with the root surface. 

The second step is the removal of all the caleulus and plaques from the 
root. This is done with either a curette or a hoe manipulated with pull strokes. 
A hoe is more effective than a curette when the deposits are very tenaceous. 
If a hoe is used, the root should be planed later with a ecurette. In order to 
remove all the ealeulus, part or all the cementum may be removed.** In other 
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words, the root is curetted with pull strokes until all the deposits are removed 
and the root feels hard and smooth when tested with a sharp eurette. If the 
instrument becomes dull, another sharp ecurette is used or the same curette is 
sharpened with a carborundum stone removed from Zephiran chloride. While 
using a curette with a pull stroke, the operator should maintain an angle of 
approximately 75 to 85 degrees between the face of the curette and the root 
surface (Fig. 6). If angles less than 75 degrees are used, the caleulus may be 
rounded rather than removed. If an angle of greater than 85 degrees is used, 
the curette may bite too deeply into the root surface. If the angle is still larger 
(that is, 120 degrees or more), the side of the eurette will glide along the root, 
preventing the engagement of the cutting edge. 

The third step is curettage of the epithelial lining of the periodontal pocket 
and the apical and lateral epithelial attachments. Although some of the epithe- 
lium is removed concomitantly with the preceding root curettage, this step is 
done thoroughly (Fig. 7). To be sure that the epithelium is removed, it is 
necessary that all the soft tissue in the suberestal area be completely removed. 
No soft tissue is left between the tooth and the bone in the subecrestal area. The 
soft tissue is curetted until the bone is felt in the suberestal area. Extreme care 
must be taken to avoid curetting the bone, for this is unnecessary and might 
possibly result in necrosis of bone and sequestration. Although I have used 
this technique for many years without completely understanding all the rea- 
sons for doing it, Goldman*® recently advanced another point for the complete 
removal of the soft tissue. He states, ‘‘If all of the soft tissue is not removed, 
the fibers—running in an oblique direction from the area apical to the epithelial 
attachment in a suberestal pocket, along the wall of bone in the suberestal area 
and across the alveolar crest, to the root of the adjacent tooth—may prevent new 
bone formation.’’ It may also prevent the formation of a functionally arranged 
periodontal membrane. Because of the shape of the suberestal area, a curette 
is the only instrument that will effectively remove all the soft tissue. The eut- 
ting edge of the curette opposite the one used for root curettage is employed 
to remove the soft tissue (Fig. 8). However, the same cutting edge that curetted 
the root may be used by reversing the instrument in the pocket area. The eut- 
ting edge is scraped against the soft tissue wall of the pocket with vertical 
strokes. The attachments and connective tissue at the bottom of the pocket and 
beyond it down to the periodontal membrane and bone are removed with the 
tip of the eurette with vertical and horizontal strokes, if the shape of the sub- 
erestal area permits (Fig. 9). If only a hoe were used, some of the connective 
tissue beyond the apical and lateral epithelial attachments would not be removed. 
The tip of the curette is used to remove the attachments on the lateral borders 
of the pocket. For example, if one were curetting a pocket on the distal aspect 
of a tooth, the tip of the eurette would be used along the bueceal and lingual 
boundaries of the pocket (Fig. 10). At this time, the area is flushed with 
physiologic saline to remove any remnants of tissue or deposits that may be 
loose in the area. After flushing the area, and prior to the next step, the area 
is isolated with cotton or gauze and is not aspirated. 
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The fourth step is the final planing of the root surface with a curette. A 
\|. delicate eurette is used, which enhances one’s sense of touch. The face 
he eurette held against the root surface forms an angle of 15 to 25 degrees 


Fig. 7. Fig. 8. 


Fig. 9. Fig. 10. 

, wt. —Some of the epithelium and connective tissue is removed with a curette during 

root curettage. 
Fig. 8.—The curette removes the connective tissue. 

: Fig. 9.—The tip of the curette is used to remove the connective tissue remnants up to, 
ut not including, the periodontal membrane. 

: Fig. 10.—The tip of the curette is used to remove the soft tissue which forms the 
ingual and buccal boundaries of a subcrestal pocket. 


Mig. 11). Overlapping push strokes are used in vertical, horizontal, and 
diagonal directions. These push strokes are used after soft tissue curettage and 
after all the ealeulus and soft, rough cementum have been removed. The 
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push stroke is employed to trap some of the cementum shavings in the blood 
clot. It has been shown that cementum and dentine particles stimulate osteo. 
genesis.??: °° The cementum and dentine particles appear to excite the osteo 
blasts to form new bone around them (Fig. 13). This new bone may form iso- 
lated islands which may coalesce or, by apposition, form trabeculae. The root 
is planed until it is extremely smooth. If the root surface were left rough, 
and if the newly formed connective tissue did not attach to the root surface, 
the rough surface would collect deposits very rapidly. In addition, the root 
should be smooth to permit the wound to heal rapidly. <A blood clot is now 
permitted to form and to fill the space between the bone and the root. 


Fig. 11. Fig. 12. 
in ao deer planing with push strokes after all the soft tissue has been removed 
outta —— periodontal pack is placed on the surface of the blood clot which fills the 

The fifth step is the placement of a periodontal pack to protect the blood 
clot. After a 50 mg. tablet of soluble Achromyein has been crushed, it is in- 
corporated in the powder (Box’s or Goldman’s formula) before it is mixed with 
a liquid consisting of 98 per cent eugenol and 2 per cent thymol. Enough 
powder is added to the liquid to make a stiff mix of puttylike consistency. It 
should be stiff enough to prevent flowing and soft enough to permit placement 
without excessive pressure. The pack is gently laid on the surface of the blood 
elot and the adjacent tissue (Fig. 12). If the clot that has formed does not 
fill the area, the adjacent soft tissue should be seraped to create bleeding and 
to enlarge the clot. Thus, the bevel of soft tissue is emphasized. After the pack 
is placed on the surface of the clot, an explorer is inserted beneath the pack, 
lifting it so that the clinician can see that the pack has not been pressed into 
the wound. If some of the pack is placed between the wound and the tooth, the 
- procedure will fail. After ‘‘peeking,’’ the clinician gently lays the pack back 
in place. The purpose of the pack is to protect the wound from mechanical 
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N 
ia, particularly in chewing, and from a bacterial breakdown. /The blood 
elo’ is partially protected on one side by the tooth, and on the other side by 
th, bone in the suberestal area. Some periodontists advocate the use of foil 
in (his procedure.*! They lay the foil on the surface of the clot and then place 
riodontal pack over the foil. In this manner, the pack will not be placed 
be: ween the bone and the root. However, if one does not use foil but employs 
the ‘‘peek’’ technique, he ean be assured that no pack will be placed in the 
wound. The pack aets as a barrier to mucin and bacteria. The wound is pro- 
tecied by the pack for a minimum of fourteen days. 





Fig. 13.—Healing following a new attachment operation with new cementum (C’) on 
dentine (D) and on old cementum (C). An artifact is present between the new cementum 
ind the dentine. Cementoblasts are present on the new cementum. New bone is coronal to 
the old bone (B). New bone (B’) is formed around cementum and dentine particles. <A 
new periodontal membrane is present. 

The postoperative eare consists of removing the pack, observing the wound, 
and replacing the pack at intervals. The pack is carefully removed forty-eight 
to seventy-two hours after the operation. In examining the blood clot, it should 
be noted whether or not it has shrunk. The elot is very gently touched with the 
back of a No. 17 explorer to determine whether or not it is adherent to the root. 
lf it is not adherent, the root is reeuretted to freshen it and to create bleeding, 
thus establishing a new blood clot. Because a marginal gingivectomy was a 
part of the operation, there will be no epithelium in the area. If the clot is 
adherent, the root is not euretted. If the fibrin has shrunk appreciably below 
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the level of the adjacent soft tissue, this tissue is pierced to induce bleeding to 
raise the level of the clot. After this, another pack is placed in the same eare- 
ful manner as described above. If it is not necessary to disturb the clot, a seeond 
pack is permitted to remain for seven days. If it is necessary to recurette or to 
raise the level of the clot, the second pack should be removed again in forty- 
eight to seventy-two hours, and the previously explained procedures should bi 
followed. Once a good clot is established, it is protected continuously for a mini- 
mum of fourteen days, and the pack is replaced at seven-day intervals. The 
healed area must not be probed with force for twenty-one days or more after 
a good clot is established. After this period, it is usually safe to probe with 
normal pressure without risking a separation of the new attachment. 
Occasionally, it may be necessary after healing to recontour the tissues 
to produce a physiologic architecture. This is necessary more often in a wide 
suberestal pocket than in a narrow one. In some instances, gingivoplasty is 
not enough to produce the desired contour, so osteoplasty is also employed. In 
suberestal pockets on the proximal surfaces of teeth, the buceal or lingual plates 
may be very wide. This osteoid tissue should not be removed or reshaped at the 
time of the new attachment operation, since it acts as a seaffold or template for 
new bone formation. The objective of therapy is to refill the suberestal defect 
with new bone; therefore, the buceal and lingual bony margins should not be 
disturbed at the time of the operation or shortly thereafter. The osteoplasty 
should not be performed for at least six and preferably twelve months after 
a successful new attachment operation. Recontouring enables the patient to 
clean and massage the tissues, insuring proper maintenance. 


Summary 


Ideally, the new attachment operation should be confined to suberestal 
pockets. The objective of the new attachment operation is to raise the at- 
tachment coronally to eliminate the periodontal pocket and to refill the sub- 


erestal defect with new bone. 

The step-by-step procedure has been described. A partial gingivectomy 
will remove the marginal epithelium and reduce part of the pocket, namely, a 
portion of the soft tissue coronal to the alveolar crest. 

The most common reasons for failure are (1) the lack of complete and 
thorough root curettage, (2) mobility of the tooth, and (3) leaving some of 
the soft tissue in the suberestal defect. 

If the operation should fail to eliminate the pocket, repetition of the proce- 
dures will result in success in the majority of cases. When the alveolar bone 
refills the suberestal defect, a new functional periodontal membrane will be 
formed. 

This operation, rather than ostectomy or extraction, is the treatment of 
choice. The new attachment operation can be done successfully by the gen- 
eral practitioner as well as by the periodontist. 
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Oral Medicine 


ORAL HERPETIFORM LESIONS TREATED WITH GAMMA GLOBULIN 


L. P. Strean, PuH.D., D.D.S.,* West Point, Pa., B. H. Witutams, M.D.,** 
TEMPLE, TEXAS, AND JOHN PricHaRD, D.D.S., Fort WortH, TEXAs 


LCERATIVE lesions of the oral mucous membrane have been variousl) 

designated as herpetic gingivostomatitis, recurrent aphthous stomatitis, 
Behcet’s syndrome, canker sores, recurrent aphthae, herpes labialis, herpes 
simplex, cold sores, and fever blisters.‘-7 Practically all authors agree that 
herpetic gingivostomatitis is caused by the herpes simplex virus, while recurrent 
aphthous stomatitis is believed to be noninfectious and of tnknown origin. 

It is the purpose of this article to suggest a new terminology for the vesic- 
ular form of oral lesions and a new treatment for this recalcitrant disease of 
the oral cavity. 

Herpetic gingivostomatitis is characterized by an eruption of multiple 
transparent vesicles which are usually confined within the epidermis. As the 
blisters break and the expressed fluid dries, an adherent yellow crust forms. 
The eruptions may be accompanied by fever, malaise, fetor oris, and increased 
salivation. 

Recurrent aphthous stomatitis is characterized by discrete ‘or multiple 
vesicles which, upon breaking, have a grayish surface surrounded by an erythem- 
atous zone. Fever, fetor oris, and increased salivation are not present. 

Recurrent aphthous stomatitis seems to represent a condition simulating 
herpetic gingivostomatitis, but it is less severe. Both conditions may accompany 
menstruation or follow infectious disease or gastrointestinal upsets. Trauma to 
the oral mucous membrane or severe emotional disturbance may initiate a crop 
of vesicles, 

Since herpes simplex virus has been cultivated from the lesions and from the 
saliva of patients suffering from herpetie gingivostomatitis, and since this virus 
has not been cultivated from oral aphthae, some authors* * believe that the latter 
are noninfectious. However, the possibility exists that oral aphthae may be 


caused by an unknown virus simulating herpes simplex. In fact, the antibody 
—_—_—_—_ » 


*Chief, Dental Medicine Department, Merck Sharp & Dohme Research Laboratories. 
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for herpes simplex virus in the presence of either condition is usually high. 
use of the doubtful origin of these lesions, we suggest that they be called 


‘petiform lesions.” 

Iluman poliomyelitis immune globulin, also known as gamma globulin, con- 
s significant concentrations of the antibodies useful in attenuation or pre- 
‘ion of poliomyelitis, measles, and infectious hepatitis. Since this blood fraec- 

taken from a large pool of blood presumably contains antibodies against 
r infectious agents, an attempt was made to test its effect in the treatment 
herpes zoster and chickenpox.* The results of treatment in eleven cases ap- 
red highly eneouraging. Because of this effort, an attempt was made to ex- 
nd its usage to inelude the treatment of herpetiform lesions of the oral eavity. 


Case Reports 


Case 1—A 39-year-old white married woman was admitted to the clinic because of a 
ere ulcerated lesion anterior to the mucobuccal fold near the right lower cuspid. The 
m had been unresponsive to all forms of therapy tried in this case (Fig. 1). 


Fig. 1.—Case 1. 


Over a period of three years similar lesions had appeared at irregular intervals. The 
present lesion had been treated elsewhere by topical application of silver nitrate and by 
parenteral administration of antibiotic agents. The patient stated that a biopsy was per- 
formed and that the excised area healed promptly; however, the present lesion developed 
at the site of injection of the local anesthetic agent (procaine ?). The past history did not 
reveal any significant information that might be related to the present condition. 

Treatment: For a period of thirteen days the patient received daily intramuscular in- 
ections of gamma globulin, 10 e¢.c. in each hip. Fig. 2 shows the condition of the lesion on 
the fourth day of treatment, and Fig. 3 shows the same area after thirteen days of therapy. 
Marked improvement in the condition of the lesion is evident. Because of a vacation period 
the patient did not return for treatment for three weeks. The lesion was static for one week 
und then began slowly to extend on the medial and lateral ends during the succeeding two 
veeks (Fig. 4). Gamma globulin treatment was reinstituted and daily injections, 10 ¢.c. in 
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hip, were given for another three weeks. At the end of this period the lesion was com- 
ly closed with epithelium (Fig. 5). Fig. 6 shows the condition of the lip two months 

Several months elapsed without recurrence of the lesion; however, permanent immunity 
't expected. At the slightest indication of the development of a fresh ulcer, treatment with 


ma globulin will be reinstituted. 


Case 2.—A 17-year-old Negro boy was admitted to the clinic because of vesicular 
ms on the lips, tongue, gingivae, inner cheeks, palate, cornea, and genitals. The nature 
the lesions and their distribution were pathognomonic of Behget’s syndrome. 

Sehcet’s syndrome? is a comparatively rare disease with a triple symptom complex. 
e cause is unknown, but a filtrable virus is suspected. The clinical features include 

hthous ulceration of the oral mucosa, occurring at irregular intervals, ulceration of the 
ternal genitalia, and lesions of one or both eyes, varying in severity from a mild con- 
netivitis to a severe dendritic keratitis which may lead to total blindness. Men are 
fected more frequently than women, and usually the disease develops between the ages 
2) and 35 years. This disease has proved refractory to all forms of treatment, including 
iifonamides, antibiotics, vitamin supplementation, and topical application of various 


ves. 


Figs. 7 and 8.—Case 2. 


Treatment: Beeause of the severity of this condition and the presence of lesions on 
the outer cheek, large doses of gamma globulin were administered. A daily dose of 20 ¢.c 
was injected, 10 ¢.e. in each hip, for a period of three weeks. Then the daily dosage was 
reduced to 5 ¢.c. in each hip for another two weeks. The dosage was further reduced to 
% ¢.¢, in each hip every other day until the signs and symptoms disappeared several weeks 
ae Wide #5 bye ‘ : ie : 8 ks gbsste 

Figs. 7 and 8 show the condition before treatment and Figs. 9 and 10 show it at 
the completion of therapy. 
. Che results of treatment with gamma globulin were highly satisfactory in this disease 
for which specific therapy has heretofore been unavailable. 


_Case 3.—A 36-year-old housewife was referred for periodontal examination with a 
provisional diagnosis of recurrent herpetic stomatitis. She had been unable to practice 
effective oral hygiene for several years because of painful oral ulcers. Multiple discrete 
herpetic lesions were present on the lips, tongue, buccal mucosa, and throat. The disease 


was of four years’ duration, with ulcers almost constantly present in the mouth and throat 
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and sometimes in the vagina. Irregularity of menstruation caused an increase in the 
number and severity of the ulcers. Dental treatment usually precipitated a severe attack. 
Complete relief of symptoms was experienced during the third trimester of pregnancy. 
On another occasion, prior to pregnancy, systemic administration of cortisone inhibited 
the production of ulcers for a period of one year; however, this hormone proved ineffective 


Fig. 10. 


Figs. 9 and 10.—Case 2. 


when symptoms reappeared. For the last two and one-half years various tetracycline 
mouthwashes had been used with only slight palliative effect. Ulcers on the lips and an- 
terior region of the mouth were treated with daily applications of Aureomyein powder and 
hydrocortisone acetate ointment at bedtime. This therapy made the lesions less painful 
but did not reduce their number or the frequency of their occurrence. Banthine was also 
used but with no observable improvement. 

Treatment: An intramuscular injection of gamma globulin (10 e.c.) was followed by 
a definite improvement of subjective symptoms after forty-eight hours; after ninety-six hours 
all ulcers had healed and new lesions failed to develop, despite a delay of four days in the 
menstrual eyecle. Three weeks later an oral prophylaxis did not produce fresh ulcers; one 
month later, however, small solitary ulcers began to appear and were followed by painful, 
multiple ulcers. A 10 ¢.c. intramuscular injection of gamma globulin brought relief for a 
period of two months, when another solitary lingual ulcer developed. This ulcer remained 
quiescent without further treatment. 
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Case 4—A 15-year-old girl was referred for treatment. The provisional diagnosis 
acute primary herpetic gingivostomatitis. Her temperature was 101° F., the submaxillary, 
ental, and superior cervical lymph nodes were swollen and tender. The marginal and 


llary gingivae were inflamed and swollen and bled easily (Fig. 11). The lips were 
sted, swollen, and cracked, and the tongue was coated. A large shallow ulcer with a 
owish gray pseudomembrane was present on the palatal gingiva in the incisor region 
extended from the right upper canine to the left. Mastication of food produced severe 
, and only cool liquids could be swallowed. 

The present illness began three days prior to referral for consultation. At that time, 
dentist caring for the patient diagnosed the condition as an attack of necrotizing 
rative gingivitis (Vincent’s infection). Daily injections of penicillin were ineffective, 


| the symptoms became progressively more severe. 


Fig. 11.—Case 4. 


One month prior to the present illness the patient visited her physician for treatment 
of a gastrie disturbance. A blood smear revealed abnormal mononuclear cells character- 
istie of infectious mononucleosis, but typical clinical symptoms of the disease did not de- 
velop. 

Treatment: Gamma globulin (10 ¢.c.) was injected intramuscularly. Twenty-four hours 
later the temperature was normal, the lips were almost free of crusting, and the cracks were 
filled with firm blood clots. Forty-eight hours after injection the patient could swallow soft 
food, and she felt better (Fig. 12). Seventy-two hours after injection the lips could be 
stretched without pain (Fig. 13). The gingival papillae between the upper left central and 
lateral incisors had not improved because of the absence of contact which permitted impacted 
food to traumatize the area. Fig. 14 shows the condition two days later with further improve- 
ment. Fig. 15 shows the improvement in the gingivae three weeks later. The chronic enlarge- 
ment of the gingival papillae between the upper left central and lateral incisors is apparent; 
however, this hypertrophic tissue was probably present before the onset of the acute herpetic 
inflammation. 

Herpetic gingivostomatitis is usually a self-limiting disease, Recovery is common within 
ten to fourteen days. Spontaneous remissions make it difficult to measure the success of any 
form of therapy. From clinical observations in other cases of similar symptomatology, it 
appears that in this case gamma globulin accelerated recovery and alleviated oral discomfort. 
Injection of gamma globulin on the first day of illness might have relieved symptoms more 


rapidly, 
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Case 5.—A 50-year-old white housewife had a history of herpes labialis following 
| treatment. Subgingival curettage was performed in preparation for periodontal 
ery. Within twenty-four hours a herpetic lesion developed at the site of treatment. 
r, periodontal surgery was attempted to eliminate deformities resulting from advanced 
dontal disease involving the left maxillary and mandibular teeth. The procedure in- 
ed extensive osteoplasty and mucobuccal fold extension. As a preventive measure, 
a globulin (10 ¢.c.) was administered by intramuscular injection. Herpetice lesions 
not develop after operation, and healing was uneventful. About two months later a 
traumatic surgical procedure was performed on the right side without benefit of pro- 
vectie treatment with gamma globulin. Extensive herpetic lesions developed on the 
ind chin, and the recovery period was unusually painful. 


These five case reports are representative of a series of twenty-five cases 
which gamma globulin was used for the prevention or treatment of herpeti- 
n lesions of the oral cavity. The age distribution of the patient ranged 
mn 15 to 50 years. There were eighteen female and seven male patients. The 
ions varied from small solitary vesicles to extensive coalescing blisters. 
All patients received gamma globulin; the smallest dose was 3 ¢.c. and the 
largest was 20 ¢.c. In some eases only one 3 ¢.c. injection brought relief, while 
| other cases daily injections of 10 to 20 ¢.c. for a period of six weeks were 
necessary to produce full reeovery. 
Discussion 
The etiology of herpetiform lesions and the mechanism involved in the 
disease process remain obseure. Traumatic, physiologic (infection, menstrua- 
tion, various metabolic diseases), or severe emotional stress® '° is believed to 
play a role in the etiology of these conditions, presumably by interference with 
local tissue immunity and production of environment conducive to vesicular 
formation by release of the intracellular virus. Since gamma globulin is 
known to contain antibodies against many bacteria and viruses, an attempt 
was made to try its effect in the treatment of herpetiform lesions. The results 
of therapy in twenty-five patients are sufficiently encouraging to warrant 
further elinieal trial. 
Summary 
The designation herpetiform lesions is suggested for vesicular lesions of the 
oral cavity. The results of treatment with gamma globulin in twenty-five cases 
are sufficiently encouraging to warrant further clinical trial. It is believed that 
traumatic, physiologic, or severe emotional stress plays a significant role in the 
etiology of vesicular stomatitis. 
The gamma globulin (poliomyelitis immune globulin, human) was supplied through 
courtesy of Merck Sharp & Dohme Research Laboratories, West Point, Pennsylvania. 
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Anesthesiology 


SUCCINYLCHOLINE: CONTROLLABLE MUSCLE RELAXANT 


HERMAN KapLaNn, A.B., D.D.S.,* New York, N. Y. 


\ 1911 Hunt and Taveau,' while investigating the effects of choline and its 
| derivatives on blood pressure, produced for the first time the substance 
succinyleholine as a by-product of their investigations. They had no concept 
of its future worth and noted only that the drug seemed to be ten to twenty 
times as aetive as choline in causing a fall in blood pressure. The interesting 
aspect of their report is the prophetic observation: ‘‘It seems not improbable 
that a further study of these compounds might lead to the discovery of sub- 
stanees having distinet therapeutic value.’’ Glick,? in 1940, prepared the drug 
while investigating the effect of enzymatic hydrolysis on variations in chain 
length of choline derivatives. According to Bovet,* it was Fuseo, Rosinati, 
and Palazzo, in 1949, who first discovered the curarizing properties of suc- 
cinyleholine. Also in 1949 Castillo and de Beer* published the results of a 
work which ineluded the investigation of the neuromuscular blocking action 
of the drug. They studied its action, duration of effect, relation to physo- 
stigmine, and safety factors. The great bulk of work on the subject was done 
by Bovet and associates® in 1949 and 1951. Their researches have been used 
as a source for many of the other studies. The succinylcholinet referred to 
in these and future remarks is the chloride. 

Suecinylcholine is a white solid which erystallizes with two molecules of 
water. It is also very soluble in water, giving a slightly acid solution. 
Biologie tests have shown that succinylcholine is stable in acids but rapidly 
liyvdrolyzed in alkaline solutions." This property has precluded its use mixed 
with the basie intravenous agents, such as Pentothal sodium. Recent studies, 
however, have shown that, although succinyleholine in the strength of 50 mg. per 
cubie centimeter (5 per cent), is incompatible with the intravenous anesthetic 
agents, it is compatible when used in 0.2 per cent solution.’ It should be noted 
that suecinyleholine is quite stable when stored under refrigeration, but it has 
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been known to lose its potency when stored at room temperature. Some assays 
have shown three months’ storage without loss of potency,’ but ideally the 
drug should be replaced every three months if refrigeration is not available. 

Suecinyleholine belongs to a group of drugs ealled muscle relaxants, the 
forerunner of which (curare) has become well known. The introduetion of 
eurare into the field of general anesthesia by Griffith and Johnson® was an 
important step forward in the entire concept of anesthesia. Beyond the term 
muscle relaxant, curare and succinyleholine have little in common. The use 
of the descriptive term curare-like for suecinyleholine is misleading. Suecciny]- 
choline has an entirely different mode and duration of action; its physiologic 
effects on the body are different, and its chemistry is different. 

An understanding of succinylcholine’s mode of action may help in elarify- 
ing the difference between this drug and curare as muscle relaxants. It is 
generally accepted that acetylcholine is an all-important link in the trans- 
mission of an impulse from a motor nerve to the muscle fiber. Upon arrival 
of the motor nerve impulse at the end plate, acetylcholine is liberated from an 
inactive precursor. Once liberated, the acetylcholine depolarizes the region 
of the end plate and is almost immediately hydrolyzed to acetic acid and 
choline by a tissue enzyme (cholinesterase). The choline then recombines with 
the specific protein to re-form the acetylcholine precursor. The rapid change 
brought about by formation and breakdown of the acetylcholine causes a 
change of potential in the area and a transmission of the nerve impulse. 
Curare acts by interfering with the depolarization by acetylcholine, thus 
blocking the formation of impulses. This process is known as ‘‘competitive 
inhibition,’’ the competitors for the end plate area being curare and acetyl- 
choline.?° 

Succinyleholine is considered a depolarizing drug. It causes a depolariza- 
tion of the postjunctional membrane and probably also exerts an influence on 
muscle fibers adjacent to the end plate."’ The difference between drugs that act 
by competitive inhibition (like curare) and depolarizing drugs (like succinyl- 
choline) is intensified by their antagonism. Suecinylcholine is often used at 
the end of an anesthetic and surgical procedure in which curare has been the 
accessory agent. Used in this manner, it performs two functions; that is, it 
produces a terminal relaxation for completion of the case and it abolishes the 
effect of the curare which is slow in being destroyed and metabolized.’° It is 
presumed that the block caused by sueccinyleholine is the result of “persistent 
depolarization” of the end plate which prevents repolarization from oceurring as 
rapidly as it must in order for the mediation of the nerve impulse to take place, 
that is, by the formation and destruction of acetylcholine due to cholinesterase 
activity and by the subsequent production of more acetylcholine. Recent investi- 
gations seem to point to a more involved explanation. It has been postulated 
that at the end plate region there is also a decrease in sensitivity to the trans- 
mitter substance after the use of succinylcholine.’* 

One of the prime attributes of sueccinylcholine is its short duration of 
action. This is presumably due to the fact that the blood cholinesterases also 
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destroy it. The blood has two cholinesterases-—(1) the pseudocholinesterase 
of the serum, which is unspecific for acetylcholine; and (2) the true acetyl- 
cholinesterase of the red cell. In a ease in which a standard dose of suecinyl- 
choline caused prolonged paralysis, an investigation disclosed a low level of 
serum cholinesterase and a subsequent persistence of the succinylcholine.”* 
Other workers confirmed this finding, and it is now known that in those pa- 
tients in whom the serum cholinesterase is expected to be low (as in the 
presence of liver disease, severe anemia, and starvation states) one can count 
on a prolongéd effect of the drug. This is also found to be true in the use of 
the anticholinesterase war gases, in the use of intravenous procaine," and in 
the treatment of patients with severe potassium deficiencies.* Increased 
dosage of sueeinylcholine initially leads to more saturation of the end plate and 
inereased duration of the block but, once a dose of maximal saturation is passed, 
further inereases in dose lead to only a very small inerease in duration. This 
is because of the heavy plasma reserve of cholinesterase which hydrolyzes 
excess succinyleholine. Dehydration will also cause a prolonged block because 
of the decrease of extracellular fluid and plasma with concomitant decrease in 
urinary exeretion. Prolonged apnea due to prolonged block has been en- 
eountered only when the conditions of plasma cholinesterase activity were 
decreased and the formation of urine was diminished simultaneously."* 

Since the advent of the use of curare in general anesthesia, it has been 
known that physostigmine and neostigmine are antidotes for overdosage. 
Early investigators who used these drugs in conjunction with suecinylcholine 
showed that they not only were useless as antidotes for overdosage of the drug 
but they prolonged its action.‘ This is explainable when we consider that 
physostigmine combines with cholinesterase to render it ineffective. Since 
cholinesterase destroys succinylcholine, its inhibition will prolong the action of 
the latter, This was confirmed by Bovet and colleagues® and reconfirmed in 
a recorded ease of three-hour paralysis with suecinylcholine when neostigmine 
was used as the antidote.'* Recent works on this subject have necessitated a 
revision of thinking as far as neostigmine is concerned. In a survey of sixty- 
two patients in whom succinyleholine was administered by intravenous drip, 
Brennan,” a British investigator, found that a number of patients with con- 
tinued apnea responded successfully to neostigmine. This effect of neostigmine 
as an antidote was confirmed by Argent and associates,’* but qualified for use 
only in special cases. In those cases in which recovery was only partially 
established and respiration, though present, was insufficient for an adequate 
exchange, neostigmine caused complete recovery. Still another British investi- 
gator has attested to the validity of these observations and has enlarged on the 
possible explanations. He feels that neostigmine may be a specific muscle 
stimulant.’” It is also possible that in certain cases succinylcholine acts in a dual 
manner, perhaps because of subclinical changes at the myoneural junction. It 
may act both as a persistent depolarizer and in a curare-like manner. When this 
circumstance is suspected in a semiparalyzed state of incomplete recovery, an 
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anticholinesterase drug, such as neostigmine, may be helpful. The use of 
neostigmine should be restricted to these intractable cases which are the exeep- 
tion. Its use otherwise will result in prolonged paralysis. 

In physiologic doses, succinyleholine has no effect on autonomic ganglia.* *° 
It has been observed, however, that in high doses of 200 or 300 times the 
paralyzing dose, the drug stimulates the ganglionic neurones and a hyper- 
tension results.*‘. In practice, this phenomenon has been observed in long, 
continuous infusions of heavy doses; that is, there has been a steady rise in 
blood pressure. In a recent work,”* a rise in blood pressure was noted in 20 
per cent of the patients who received suecinyleholine by infusion. This type 
of report tends to be the exception in the cases reported in the literature. 

An interesting sidelight is that about 700 times the paralyzing dose of 
succinylcholine causes a ganglionic blockage which results in a hypotension.*' 
This nicotinic effect (that is, a ganglionic stimulation initially followed by a 
ganglionic blockage at higher dosage) brings us back to the discoveries by 
Hunt and Taveau.' Their comment on the effectiveness of succinyleholine in 
causing a drop in blood pressure gives us an insight into the large concentra- 
tion that they were using in their original experiments with blood pressure. 

The first observable effects of succinylcholine on the body are character- 
ized by faseciculations or muscle twitchings. This is presumably due to the 
depolarizing action at the end plate. In some eases this has been noted as 
diffuse uncoordinated contractions of musele bundles and groups lasting up to 
twenty seconds before paralysis was evident.* This phase of the drug’s action 
may cause difficulty in its use for relaxation in reduction of fractures. If 
suceinyleholine is injected too rapidly, the twitchings become violent and the 
harm raay exceed the beneficial effects of relaxation.** Suecinylcholine may 
be administered by a single intravenous injection or by intravenous drip. In 
the single dose it is effective in amounts of 10 to 30 mg. There should be 
muscular relaxation within thirty to sixty seconds, with maximum effect with- 
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in two minutes and completion of effect within five to seven minutes.® ? 
These figures may vary with the individual patient, of course. After injec- 
tion, the muscles of the eyes and throat are the first to be affected, followed 
by the limbs, the thorax, and finally the diaphragm.’® This is the desired 
sequence, for in treating laryngospasm with the drug we would like relaxation 
of the spasm before respiratory paralysis. In practice the dose necessary to 
produce muscular relaxation is very close to that which causes paralysis; 
therefore, we may be faced with a short period of apnea. This point is of the 
utmost importance and should be kept uppermost in mind when the drug is 


being used. 

The main uses of succinylcholine in oral surgery performed in the dental 
office are as an emergency drug for counteracting intractable laryngospasm 
and as an accessory agent for general anesthesia. It is valuable as an adjunct 
and a specific to the emergency drugs, and for those who use Pentothal it is 
almost indispensable. Laryngospasm is a broad subject in itself, but certain 
relevant observations should be made here. No matter what the treatment 
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of laryngospasm, the cause must be attributed to mismanagement (either 
avoidable or unavoidable) of the patient or the anesthetic. Primary efforts 
should be directed at eliminating the cause of the spasm before administration 
of additional drugs. All other therapy failing, suecinylcholine may be used 
as the emergency drug of choice. This does not preclude continued efforts to 
remove the cause of the spasm. Whether the cause be mucous or a foreign 
body, if it is not removed another spasm conceivably could be produced, once 
the action of the drug has ended.** We also may have to deal with the possi- 
bility of aspiration, realizing that the protective reflexes have been abolished. As 
an emergency drug to counteract laryngospasm, suecinyleholine has proved it- 
self through the last five years. Its efficacy has been observed by many 
workers.® * 1% 22-29 The report that one group of workers had yet to find a 
case of laryngeal spasm which did not respond rapidly to the drug’ seems to 
sum up the general findings on the subject. 

Suceinylcholine has also proved valuable as an aid to general anesthesia 
in the dental office. Here it is infused in a 0.2 per cent solution. The reports 
covering its use in a number of cases have been very favorable.” ** This drug 
has been widely used in general anesthesia for continuous relaxation in ab- 
dominal and other branches of surgery. In the dental office its use has cut 
down the amount of anesthetic necessary for the procedure. The patients have 
been more easily handled and have proved very manageable. The use of 
succinyleholine has made intubation more feasible as an office procedure be- 
cause of the relaxation afforded, although routine intubation as a practical 
measure is questionable. The administration of suecineylcholine by continuous 
drip has diminished laryngeal spasm almost to the point of elimination.’ 
Whether the operator will use succinylecholine as an aid to general anesthesia is 
a matter of training, practicality, and preference, but as an emergency agent 
for use in intractable laryngospasm the drug is certainly indicated. 

Suecinyleholine is also used in electroshock therapy to cut down excessive 
muscle contractions. It is used in intubation, laryngoscopy, treatment of 
laryngospasm and hiceup, and in the reduction of fractures. It has been effec- 
tive in overeoming severe trismus in a man lightly anesthetized for extraction 
of a septic molar.* It is given intravenously whenever transient muscular 
relaxation is desired and by continuous drip for extended periods of relaxation. 

To complete the picture, a review of the drawbacks and contraindications 
must be included. Some of the problems in the use of succinylcholine have 
been covered already in this article, but the main consideration is one which is 
inherent in its use. When using succinylcholine, the operator must be pre- 
pared for varying periods of apnea. He must have the kind of apparatus that 
will effectively supply oxygen and that may be used to assist respirations. 
The use of this drug in a situation in which the operator cannot breathe for 
the patient in his apneic state is completely contraindicated. The use of the 
drug in patients with low serum cholinesterase, as well as other situations 
which may extend the period of paralyzed respirations, have been discussed. 
In addition to its effect in these situations, it is believed that the drug may 
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also have a central respiratory depressant actien that is not related to any of 
the aforementioned conditions. Cases of apnea have been reported in which 
other peripheral muscular activity has been visible and in which the effect was 
too prolonged to be breath-holding.** With curare it is noticed that as respira- 
tory movement becomes weakened and the excursion lessens, the respiratory 
rate increases as the respiratory center attempts to compensate. With 
suceinyleholine no such increase in rate has been observed, indicating a pos- 


sible central respiratory depression.?? Perhaps there is a relation to dual 


manner of action, as suggested by the British, but it is obseure. Certainly 
there is a great deal more to be known about the drug, but to disregard its 
good qualities and indications for usage for this reason would be less than 


wise. 
Summary 

The history of succinylcholine, a short-acting muscle relaxant, has been 
discussed, along with some of its indications and econtraindications for use. 
Its value in dental practice has been reviewed. Although all the ramifications 
of the mode of action of the drug are not completely known today, it has 
proved invaluable in the treatment of intractable laryngospasm. In this regard, 
it has gained an important position as an emergency drug for use in the office 
where Pentothal sodium is used. Its use in anesthesia for office practice is still 
under evaluation, but this ultimately will depend upon the practicality, the 


training of the operator, and the drug’s value. 
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Oral Roentgenology 


IS OUR X-RAY MACHINE A HAZARD? 


Ira R. Paut, B.A.,* New York, N. Y. 


BOUT three months after the discovery of the roentgen ray in 1895, an 

American dentist—C. Edmund Kells of New Orleans—constructed his own 

apparatus and produced the first intraoral roentgenogram. His death in 1928 
was attributed to the deleterious effects of roentgen-ray radiation. 

The first manufactured machines used the gas roentgen tube. They were 
extremely erratic in the production of roentgen rays and were electrically 
unsafe because of the exposed high-voltage wiring. The Coolidge roentgen-ray 
tube appeared on the market about 1913 and made possible the controlled out- 
put of x-rays in both quantity and penetration. Shockproof dental x-ray units 
made their first appearance in 1923. General practitioners began to acquire 
them and to realize the importance of roentgenography in all phases of 
dentistry. 

Dental x-ray machines generate x-rays in a vacuum tube by the use of an 
average potential of 55,000 to 65,000 volts and 10 milliamperes. New models 
generate up to 90,000 volts. These rays pass out through the walls of the tube in 
much the same way as light passes out of an eleetrie light bulb. The tube is 
enclosed by a shielding layer of lead or other dense material, leaving only a 
small opening through which the useful beam may pass. The higher the 
voltage used, the more penctrating the resulting rays will be. 

Radiation hazards often are ignored, since they are not obvious. Radia- 
tion exposure usually produces no immediate pain, taste, or odor. The rays can 
be neither seen nor heard. The remarkable effectiveness of ionizing radiations 
in causing biologic injury stems from their property of acting directly on the 
individual atoms and molecules composing tissue. 

Unfortunately, knowledge of how ionizing radiations cause injury to tissue 
is incomplete. Most scientists agree that the first event to occur is absorption 
in the exposed tissue of energy from the radiations. The absorbed energy 
ionizes atoms and molecules composing the tissue. Exactly what takes place 

Presented at a meeting of the New York Institute of Clinical Oral Pathology, April 29. 
1957, at the New York Academy of Medicine. 
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between these ionizations and the emergence of the biologie effect is not known, 
but it is generally agreed that exposure to x-rays is basically harmful to 
body tissues. The specific injury produced by radiation in any given cir- 
cumstanece probably depends on many variable factors, such as the density of 
ionization, the kind of tissue irradiated, and the kind or loeation of the mole- 
cules affected. Observed injuries include mutation of the genes, inactivation of 
enzymes, inhibition of cell division, and fatal disturbance of tissue functions. 

In 1896 Mr. E. H. Grube, an experimenter and manufacturer of x-ray 
tubes, reported a reddening or erythema of the skin of his hands from their 
exposure to x-rays during his study of the fluorescence of chemical compounds. 
This is believed to be the first recorded instance of injury caused by ionizing 
radiations. Within a few years physiologists reported that radiation pro- 
dueed changes in the blood-forming organs and the reproductive tissues. By 
the early 1920’s, with a number of industrial and medical uses for radiation 
developing, scientists had recognized that too much radiation exposure may 
cause a full spectrum of acute, delayed, and chronic ills, such as tissue necrosis, 
anemia, decreased vitality, atrophy, and cancer. It is now established that the 
wide variety of observed biologic responses to radiation stem from injury 
of the individual cells composing tissues. The signs or symptoms of the injury 
may vary, depending on the tissue injured, the amount of injury done, and the 
repair processes involved. 

Case histories of radiation injury from dental x-ray machines are either 
very rare or very difficult to obtain. Dentists themselves are usually reticent 
to diseuss personal injury; the statute of limitations works against em- 
ployees, since radiation injury may not show up for years after the time limit. 
Even today, nine states do not include radiation injury in their compensation 
laws and twenty states make only very vague reference to such injury. 

Dentists and dental technicians may be exposed to x-rays in two different 
forms—stray radiation and direct radiation. Stray radiation is any radiation 
not serving a useful purpose. It is composed of direct radiation or leakage 
from the tube housing and secondary radiation from such irradiated objects 
as the patient’s face. The direct radiation also may come from part of the 
beam used for exposing the film. The diameter of the field at the cheek, where 
the ray is incident, may vary from 2 to 6 inches according to the x-ray machine 
and the kind of diaphragm used. At this point, I should like to dispel the 
popular misconception that the plastic cone limits the x-ray field. It does not 
do this. The plastic cone serves merely to indicate the center of the field for 
proper film placement and the correct target-skin distance. 

The accepted standard of measurement of radiation is known as the 
roentgen (r). A roentgen is that quantity of X or gamma radiation producing 
in 1 ¢.e. of air, at standard temperature and pressure, ions carrying one electro- 
statie unit of charge of either sign. 

The maximum permissible dose for an operator of an x-ray machine as set 
by the National Committee on Radiation Safety is 300 milliroentgens (0.3 r) 
per week. This dose refers to whole body radiation and, exeept for the 
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possibility of genetic changes, is considered to be within the limits of safety 
over an active lifetime period. Small areas of the body can take much higher 
doses of radiation without noticeable effects. 

The amount of radiation received by the dental patient depends to a great 
extent on the technique used by the dentist. Such factors as the focal-skin 
distance employed, area of exposure, speed of the film emulsion, amount of 
filtration in the primary beam, total exposure time, and current and voltage of 
the x-ray tube cireuit play important parts in the exposure dose received by 
the patient. 

As a comparison of x-ray doses, we observe that a complete gastrointestinal 
examination, using six films, yields a dose of only 4r. An average fluoroscopic 
examination involves 8 to 10 r per minute, and the background count for New 
York City today is 0.1 mr per day or 36.5 mr per year. The average chest 
x-ray is approximately 0.5 r. It has been estimated by researchers that the 
average dental film subjects the patient to a dose of 5 r. However, for a full- 
mouth series of intraoral roentgenograms, we in New York City have found 
doses as high as 132 r and others have found even higher doses. It is true that 
these doses are restricted to a relatively small area of body tissue and that, 
with the exception of the eyes, no supersensitive organs are involved, but we 
must also remember that these doses are added to all other forms of radiation 
exposure which the patient is likely to receive during his lifetime. 

In a recent survey conducted by the Radiological Health Unit of the New 
York City Department of Health, primary beam readings of dental x-ray 
machines of various manufacture showed a wide range of from 9.6 r to 132 r 
for full-mouth series. These machines were tested under conditions of actual 
use, and the number of exposures varied from fourteen to twenty-one per 
series. The oldest machine observed had been in use since 1923 and, because 
of exposed high-tension wires, it was far more of an electrical hazard than a 
radiation hazard. 

Other machines observed were of more recent vintage and were in the 
shockproof class. In some eases, safety-conscious dentists had added aluminum 
filters and lead diaphragms or had adjusted their techniques to obtain the 
necessary diagnosis with a minimum of exposure. Others reduced their ex- 
posure time by the use of fast films. It was interesting to note that dental 
x-ray machines in active use in New York City run the entire range from non- 
shockproof, unfiltered, and unconed machines to those incorporating every 
available safety device. Without exception, the lowest output in roentgens 
and the least amount of scattered radiation for a full-mouth series were found 
in those machines in which some protective device or technique was used. It 
was also noted that where protection was completely ignored exposure to 
secondary radiation was correspondingly high. In one busy clinic, a dental 
technician, following recommended safety practices, received an average dose 
of 25 mr per week. In the same clinic, a dentist, operating the x-ray machine 
in his ‘‘usual manner,’’ was found to have almost reached his weekly per- 
missible dose after taking about one-half the number of exposures taken by 
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the technician. Here the primary factors were distance and angle to the 
primary beam. The technician remained about 6 feet away from the patient 
and behind the tube head, whereas the dentist remained within 2 feet of his 
patients and at the side of the tube head, thus receiving higher doses of sec- 
ondary and seattered radiation from the patient and the machine. 

There was a very popular conception, with many references in the dental 
literature and in manufacturers’ instruction booklets, that an exposure of 1,200 
milliampere seconds at a target-skin distance of 8 inches will cause an 
erythema of the skin and that, therefore, no single area of skin should be 
exposed to more than one-half the erythema dose, or 600 milliampere seconds, 
in any two-week period. 

A very interesting experiment was carried out at the University of 
Michigan School of Dentistry to test this theory. Twenty male volunteers of 
college age were exposed on the flexor surface of the forearm to radiation from 
a dental x-ray machine. An erythema was produced in various persons by 
exposures ranging from 425 Ma.S. to 600 Ma.S. The erythema appeared within 
two to eight hours after the skin was exposed and remained visible for three 
to five days, at which time tanning or pigmentation replaced the erythema. 
The phase of pigmentation was of four to eighteen weeks’ duration. 

For the x-ray machine used in this study, a 600 Ma.S. exposure equaled 
165 r. One of the significant results of the experiment is the demonstration that 
an erythema could be produced in most persons by a dental x-ray machine with 
approximately one-half of what had popularly been believed to be the erythema 
dose. The study also indicates that a dentist cannot evaluate the erythema 
dose from his machine based solely on the Ma.S. used, since the relationship 
between erythema and Ma.S. may vary by several hundred per cent. 

Although the future may appear gloomy for the pursuit of dental roent- 
genography, there are many means to brighten it at our disposal. Most 
dentists today are fully aware of the fact that holding the film in a patient’s 
mouth is a dangerous practice. Many of the older men, who had not been 
alerted to the attendant hazards, have suffered severe radiation burns. The 
patient should hold the film in his mouth himself. 

Distance of the operator from the tube head and from the patient is one 
of the prime safety factors in favor of the operator. Radiation is reduced in 
proportion to the square of the distance, and the further away the operating 
position ean be established, the safer the operator will be. The latest dental 
units now come equipped with a 12-foot operating cord, instead of the usual 
2- to 6-foot cords. In installations in more cramped quarters, and where the 
use factors warrant it, protective shielding might have to be employed. 

In most elinies and offices the operator can avoid exposure to the useful 
beam by standing to the side or back of the x-ray tube during operation, but 
at close range he cannot avoid leakage radiation and scattered radiation from 
the patient. Within a 3-foot radius, he could receive an average of 1.0 r per 
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hour during a full-mouth series. At this rate of exposure, the weekly per- 
missible dose of 0.3 r would be reached in about 200 milliampere minutes. If 
the ease load goes beyond 200 milliampere minutes, then operation of the 
machine from behind a protective screen is definitely indicated. 

In all of our surveys the question of possible sterility from the use of a 
dental x-ray machine has been brought to our attention, especially by young 
unmarried technicians. Permanent sterilization of the human female requires 
400 to 600 r delivered to the ovaries. Sterilization of the human male can be 
produced by 800 to 1,000 r to the testes. Either of these doses, as whole body 
radiation, would probably be lethal; thus, the question of sterility is simply 
theoretical. 

Reduced fertility and temporary sterility have been induced in human 
beings by single exposures of 200 to 300 r to the gonads. This could happen to 
a dental x-ray operator only under very careless operating conditions. 

The use of a doughnut-shaped lead diaphragm to restrict the size of the 
primary beam to the area under inspection has a twofold purpose. It will both 
reduce the dose to the patient and reduce the amount of seattered radiation to 
the operator from the patient’s face. 

Most dental units today are operated at 55 to 65 KVP. In this range, a 
large quantity of soft roentgen rays are produced which are almost completely 
absorbed by the tissues under examination. Since they do not reach the film, 
they do not contribute to the formation of the image on the film, but they do 
add to the patient’s exposure and to fogging of the film. Handbook 60 of the 
National Bureau of Standards recommends that a minimum of 1 mm. of added 
aluminum filtration be placed in the path of the primary beam. It has been 
our experience that 2 mm. of added aluminum filtration is the ideal for most 
equipment in use today; 1 mm. reduces the dose about 30 per cent and 2 mm. 
reduces it about 60 per cent. In addition to reducing exposure to patient and 
operator, aluminum filtration materially enhances the quality of the roent- 
genograph by producing a more fog-free film with superior diagnostic qualities. 

Exposure time can be greatly reduced by using faster films with increased 
developing time and higher kilovoltage. The 15-inch or long cone technique 
is another means of further reducing exposure to both patient and operator. 

As an additional precaution, and in deference to the fears of the geneticists, 
it might be advisable to place a strip of leaded rubber, 0.5 mm. of lead 
equivalent, over the lap and lower abdomen of the patient. In a recent survey 
of a dental clinic engaged in a program for school children, we found that an 
ionization chamber placed on the children’s laps gave readings of 10 mr after 
a full-mouth series of exposures. The genetic significance depends upon the 
frequeney and extent of exposure to these children during their reproductive 
years. With the interest of the public aroused by the National Academy of 
Sciences report, the dentist can allay many fears by indicating to a patient or 
a parent that he is taking all possible precautions, 
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Many dentists use dental film to indicate their own radiation exposure. 
This is not to be recommended, as the dentist has no means of calibrating these 
films and could easily get very misleading results. 

If the installation has not been monitored by a qualified radiation expert, 
then it is recommended that film badges be worn until such time as a definite 
safe operating technique has been established. 

Not to be overlooked in a safety check are other office personnel, patients 
in waiting rooms, and neighbors. In a publie clinic, we found that an oral 
surgeon was being subjected to over 300 mr of whole body radiation per week 
from a dental x-ray machine being operated by other dental personnel in the 
same room. A lead protective shield had to be interposed between his operat- 
ing chair and the x-ray unit for his protection. 

The manufacturers of dental x-ray units have been engaged in research 
to develop equipment that will make dental roentgenography safer for both 
patient and operator. They have raised the kilovoltage range to produce 
harder and more penetrating rays, lengthened the operating cord, incorporated 
lead diaphragms and aluminum filtration as standard equipment, and made 
other improvements. Film manufacturers are developing faster films, and we 
have been informed that they can produce faster films than any of the existing 
automatic timers can cope with. 

It can thus be seen that the many means at the dentist’s disposal to make 
his x-ray machine a safe diagnostic instrument, plus the care and precautions 
taken by the operator, will resolve the question: ‘‘Is our x-ray machine a 
hazard?’’ 

Summary 

The hazards to both the patient and the operator in the use of a dental 
x-ray machine can be vastly minimized by the following: 

1. Increased voltage. Higher voltages than the conventional 55 to 65 
KVP will produce more of the harder image-forming roentgen rays. 

2. Added filtration. At least 2 mm. of pure aluminum will reduce the dose 
to the patient’s face by shielding out the nonimage-forming soft rays. 

3. Collimation. A lead diaphragm to reduce the diameter of the primary 
beam to the limits of the area under diagnosis will reduce exposure to the 
patient and to the operator. 

4. Fast films. Faster films and longer developing time will reduce the 
exposure time and, consequently, the total exposure to patient and operator. 

5. Distance. Exposure to the operator will be greatly reduced for each 
foot of distance he can put between himself and the machine and patient. 

6. Long cone technique. This will reduce exposure to patient and operator. 

7. Leaded rubber apron. This may be used to protect reproductive organs 
of patients, especially children. 

8. Holding of film. Under no circumstances should the dentist or tech- 
nician hold the film in the patient’s mouth. 

9. Plastie cone. It should be kept in mind that this is a pointer and not 
a protective device. 
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10. Protection survey. It is advisable to have a complete monitoring 
survey made by a qualified expert. Film badge survey may be used as a partial 
protection analysis. 


Acknowledgment is hereby given my associates, Vincent A. Warner and Sidney M. 
Kamholz, for their invaluable aid in research and dental x-ray surveys. 
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Oral Pathology 


DENTAL ASPECTS OF OSTEOGENESIS IMPERFECTA 


NaTtHan A, Lewis, B.S., D.D.S.* Hersert I. OsHrarn, B.S., D.D.S.* anp 
GEORGE Roston, B.A., D.D.S.,** Brook.iyn, N. Y. 


STEOGENESIS imperfecta (brittle bones, fragilitas ossium, Lobstein’s 
O disease, osteopsathyrosis, blue sclerae) is a rare disease which manifests 
itself congenitally or during adolescence. The congenital type is more severe 
and develops in utero. The adolescent type may commence at any time during 
childhood. In most congenital cases the victims are stillborn or die shortly 
after birth. The few who survive are deformed' (Fig. 1). 

The paucity of information and of literature concerning osteogenesis im- 
perfecta, medically and dentally, leaves the clinician on uncertain ground when 
faced with the problem of helping these patients. Medically, each case pre- 
sents its own special interest.’ 

The principal pathologie change is a lack of normal compact layer in the 
diaphysis of long bones, in the mandible, and to a lesser degree in other bones. 
In place of a compact corticalis,? a thin layer of loosely arranged immature, 
spongy bone is found. Cartilaginous growth and ealcification of cartilage 
preparatory’to resorption and replacement by bone are normal.’ 

Clinical Manifestations 

1. General.—This disease is characterized clinically by fragility of the 
bones, blue selerae, and deafness. It may also present the following signs and 
symptoms: laxity of ligaments, peculiar conformation and structure of bones, 
distorted contour of the skull, abnormal electrical reaction of the muscles, 
deformity of teeth, profuse sweating, and protruding abdomen. The ears of 
these patients are elfin in appearance.” 

Fragility of the bones frequently leads to dwarfism. This end result comes 
about due to the oeceurrence of multiple fractures which cause shortening of 
the limbs. This is explained by residual spicules of cartilage being incom- 
pletely covered by bone.’ 


From the Jewish Chronic Disease Hospital, Brooklyn, New York (Joseph J. Obst, D.D.S., 
B.S., M.A., Director of Dentistry. ) 
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The blue sclerae are due to abnormally thin sclera with veins (choroid) 
showing through. 

In general, with advancing age, these patients develop otosclerosis result- 
ing in deafness. 

The laxity of ligaments and the peculiar conformation of bones are due 
to the inereased pliability of subcutaneous blood vessels, fascia, and periosteum.*® 

In some instances the shape of the skull is triangular. This can be explained 
by the fact that the flat bones of the cranial vault are extremely thin and 
appear as if subjected to powerful downward pressure, while the antero-poste- 
rior growth of the base of the skull, which is dependent on cartilaginous 
erowth, is not affected.? 

Winter and Maicocco* noted a greatly diminished response of the muscles 
to electric stimulation. The rate of contraction and relaxation is slow, a mark 
of degeneration. This abnormality is not limited to the muscles attached to 
affected bones, but involves all the muscles. 

The ears are turned outward due to a marked bitemporal protuberance— 
henee, the elfin appearance. 


2. Dental.—The teeth are affected in their mesodermal structures only. 
The enamel is of normal dimensions, although it may be poorly calcified. 
Roots are short and fine. Dentine is thin and dystrophic. Both the deciduous 
and the permanent dentitions are generally affected. 


Differential Diagnosis 


1, Hyperparathyroidism.—In hyperparathyroidism the lamina dura is 
absent, whereas in osteogenesis imperfecta it is present. Blood chemistry in 
hyperparathyroidism shows high calcium, normal phosphorus, and high alka- 
line phosphatase levels. In osteogenesis imperfecta, calcium and phosphorus 
levels are normal and alkaline phosphatase is high. Cystlike areas appear in 
both diseases. Multiple fractures may appear in both. 


2. Osteopetrosis (Marble Bone) or Albers-Schoénberg Disease.—Here, too, 
there are multiple fractures and brittle bones. However, there is increased 
density of the entire osseous system, evident radiographically, due to over- 
activity of osteoblasts or retardation of resorptive processes. 


Case Reports 


Case 1.—R. S., a 23-year-old woman, was dwarfish in size as a result of continuous 
fractures up to the age of 9 years (Fig. 1, A). The patient was dependent, except that she 
was able to brush her teeth and feed herself. Mentality was normal. 

Physical examination: The patient weighed 45 pounds. Her head was of normal size, 
triangular in shape, with a flat top. The ears were elfin; hearing was normal. Blue sclerae 
were noted in the eyes. There was moderate mandibular prognathism. The sternum was 
normal. The abdomen was protruding. The spine was normal. 

Oral examination: The tongue was enlarged (Fig. 2, 4). The palate was normal. Ex- 
amination of edentulous areas revealed low, knifelike ridges, with freni attached close to the 
ridge. There was marked fanning of the anterior teeth (Fig. 3, 4). The teeth were slightly 
smaller than average. With respect to color, the incisal third of the teeth was milky white 
and the cervical two-thirds was bluish gray. There was marked rotation of teeth. Food 
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impaction was pronounced in many areas. Marked abrasion of 2| was noted. Occlusion 
was on the second molars only. It was noted subjectively that ‘the patient chewed well. 
Gingival tone was poor—the gingivae were red in color, and there were pockets of moderate 
depth. Oral hygiene was poor. Salivation was excessive. 

Radiographic examination (Fig. 4, 4): There was marked radiolucency throughout 
the mandible and the maxilla. Cystlike areas were seen in the mandible. 2]| showed a 
radiolucent apical area. Generally, the condition of the alveolar bone posteriorly was nor- 
mal, while there was marked resorption anteriorly. The roots from premolar to premolar 
were narrow and smaller. Constriction of the root at the cementoenamel junction was not 
as evident as in Case 2. The pulp chambers appeared to be larger than average. Many 
canals showed constrictions. Pulp stones were evident in 7 | 234 7. There was 





marked radiolucency of roots (particularly premolars) compared to radiopacity of crowns. 


Generally, the lamina durae were intact. There was a low caries index. 





A. B. 


Fig. 1—A, Full view of Patient R. S. Patient is seated in a small wheel chair especially 


constructed for her. Note Dwarfish size, shortness of limbs, protruding abdomen, and 
moderate prognathism. 
B, Full view of Patient M. K. Here note a more marked prognathism. 


Case 2.—M. K., a 35-year-old woman, gave a history of continuous fractures (twenty- 
eight in number) until the age of 16 years, which resulted in her being moderately dwarfish 
(Fig. 1, B). The patient was independent and worked as a full-time typist at a hospital. 
Mentality was normal. 

Physical examination: The patient’s weight was 66 pounds. As in Case 1, there was a 
normal-sized head which was triangular in shape with a flat top. The ears were elfin; 
hearing was normal. Blue seclerae were noted in the eyes. There was a pronounced man- 
dibular prognathism. The sternum and abdomen were protruding. Kyphoscoliosis was 


noted. 
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Oral examination: The tongue was enlarged (Fig. 2, B). The palate was bluish (see 
explanation). In the edentulous areas there were low, knifelike ridges, with freni attached 
close to the ridge. Fanning of anterior teeth was more pronounced than in Case 1 (Fig. 3, B). 
The teeth were of average size. As to color, the incisal third of the teeth was translucent 
and the cervical two-thirds was bluish gray. Rotation was less marked than in Case 1 and 
there was little food impaction. There was marked abrasion of 2|. There was occlusion on 
all posterior teeth. Subjectively, the patient was seen to chew well. Gingival tone was 
good, the gingivae were pink in color, and there were shallow pockets. Oral hygiene was 


good, Salivation was excessive. 





Fig. 2.—A, Tongue of Patient R. S., enlarged. B, Tongue of Patient M. K., enlarged. 


__ Radiographic examination: There was a rarefied appearance of bone from a to 
5 with a definite radiolucent area around | 45. A root resection had been per- 
formed on 3 |. Adequate bone repair seemed to have taken place, although the trabeculae 
were widely spaced. Fairly normal bone with intact lamina durae was seen around 
__34 7 (bridged) (Fig. 4, B). Marked resorption of interdental bone was evident around 
the lower anterior teeth. The lower anterior roots appeared to be narrower. There was 
marked constriction of the root at the cementoenamel junction of the lower anterior teeth 
(in this respect the posterior teeth appeared normal). 3] showed a small pulp chamber, 
with complete obliteration of the canal in the middle third; the apical third showed a wide 


truneated branching canal (branches turned upward toward crown). A similar picture was 























B, 
Fig. 3.—A, Patient R. S. Intraoral view showing fanning of teeth and low knifelike 
ridges. B, Patient M. K. Intraoral view. Notice the action of large tongue exerting pressure 
on teeth. 


A. 





B. 


Fig. 4. 1, Radiographs of Patient R. S. Note radiographic trifurcation involvement and 
bone resorption on mesial side of upper left first molar associated with extrusion and food 
impaction. B, Radiographs of Patient M. K. Note comparatively good bone support in area 
of fixed bridgework of long standing. 
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evident in tz, 5 - There were no pulp stones. The marked radiolucency of roots 
compared to radiopacity of crowns seen in Case 1 was not noted in this patient. The caries 
index was low. 


Discussion 

It is interesting to note that both patients show marked fanning of ante- 
rior teeth associated with large tongues. It is our belief that this labial tilting 
due to pressure exerted by the musculature of the tongue is possible in these 
persons only because of the poorly formed matrix. Such fanning would not be 
likely to oceur in patients with normal matrix (Fig. 3). 

The large tongue probably is also partially responsible for the increased 
salivation and drooling in these patients, as it oeeupies all the available intra- 


oral space. 





Fig. 5.—Photograph of Patient R. S. after completion of treatment. 


The edentulous ridges, in our patients, present a low, knifelike appear- 
ance. This is due to the faulty reconstructive mechanism which prevents their 
restoration to a normal rounded contour. 

The better periodontal condition of Patient M. K., as compared to that of 
Patient R. S., seems to be directly related to the ability of these patients to 
carry out proper oral hygiene procedures. 

3ecause of the poor reparative mechanism of bone, cystlike areas are often 
formed. However, it should be noted in Patient M. K. that in specific areas 
adequate bone repair has taken place (root resection around 3 | and postextrae- 
tion repair in the area of bridgework, 34 7). i 

While Patient M. K. shows signs of dentinogenesis imperfecta, which 
often occurs concomitantly with osteogenesis imperfecta, Patient R. S. dis- 
plays none of the former. Thus, it should be noted that pulp chambers and 
canals in Patient M. K. are mostly narrowed or obliterated, while in Patient 
R. S. they are large. (These alterations of blood vessels and pulp chambers 
and eanals impart a bluish gray color to the cervical areas of the teeth.) A 
possible explanation for this is that in Patient M. K. a continued degeneration 
and replacement of odontoblasts takes place and there is an unlimited pro- 
duction of dentine, while in Patient R. S. a continued degeneration of odonto- 
blasts takes place without their adequate replacement.® 














ae i DENTAL ASPECTS OF OSTEOGENESIS IMPERFECTA 995 


Pertinent Observations.— 

In spite of the disturbance in bone metabolism, periodontal disease in these 
two patients is not generalized. It is limited to those areas in which loeal fae- 
tors predominate. 

Clinically there seems to be no disturbanee of cementum, in spite of meso- 
dermal dysfunction. 

Subjectively, both of these patients masticate efficiently. 

Many suggest that due to lack of elasticity of dentine and a low index of 
hardness (70 instead of 120), restorative therapy may not be successful. Oth- 
ers, like Burket,® say that if jackets are not placed soon the patient may face 
full dentures. Thus, in our cases there was much hesitation and temporizing 
before necessity and a desire to render some dental improvement in a situa- 
tion rapidly growing worse impelled a decision to attempt restorative meas- 
ures. Thus, the following restorative measures were instituted for Patient R. S.: 
The lower right premolar and lower left cuspid and first premolar were ex- 
tracted and a partial denture with clasp retention on the posterior teeth was 
constructed. The upper right central and lateral incisors were extracted, a 
east crown was inserted on the upper right first molar, and an upper partial 
denture to replace the missing teeth with adequate retention on the posterior 
teeth was constructed (Fig. 5). 

Vast improvement dentally and psychologically, was achieved with Pa- 
tient R. S. (See Figs. 3, A and 5). Patient M. K. (with dentinogenesis imper- 
fecta) shows a successful fixed bridge over a period of many years. 
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FAMILIAL WHITE FOLDED GINGIVOSTOMATOSIS 


A. I, Darurne, D.D.Sc., M.D.S., F.D.S.R.C.S., L.R.C.P., M.R.C.S., ann J. P. 
FLETCHER, B.D.S., F.D.S.R.C.S., BristoL, ENGLAND 


EVERAL authors have reported the oceurrence of a congenital ectodermal 
disturbance which has resulted in the appearance of whitish lesions in the 
oral mucosa. Various names have been used to describe the condition: It 
has been called ‘‘white spongy nevus’’ by Cannon,’ ‘‘congenital leukokeratosis 
5 “*nachy- 


> 


mucosa oris’’ by Ludy and Shirazy,? ‘‘leukokeratosis oris’’ by Lynch, 
derma oralis’’ by Kinney and Derifield,‘ ‘‘white folded gingivostomatosis’’ by 
Wentz and Orban*® and Everett and Noyes," and ‘‘nevus spongiosis albus muco- 
sae’’ by Gandy.’ Zegarelli and Kutscher,® describing three further cases, point out 
that such names do not take into account the lesions which have been found 
oceasionally on the skin and the mucosae of the vagina and rectum; therefore, 
they have ealled the condition ‘‘familial white folded hypertrophy of mucous 
membranes. ’’ 

The eases to be described here were observed in a family in which the 
mother, two daughters, and the son were affected. They closely resembled those 
described by Everett and Noyes." 

Case 1.—A. V., a 21-year-old woman, was referred by her general dental practitioner 
because of the symptomless, white, thickened appearance of the buccal mucous membrane 





Fig. 1—Case 1. Affected area of left cheek. 





296 











<p 








Volume [1 FAMILIAL WHITE FOLDED GINGIVOSTOMATOSIS 297 


Number 3 


and tongue. The condition had been discovered during routine examination, the patient being 
unaware that there was any abnormality. It was impossible, therefore, to determine the 
date of onset. The previous medical history disclosed nothing which would account for the 
condition, but two years before examination the patient had had ‘‘ulecers of the mouth’’ 
which had been treated with penicillin lozenges. 





Fig. 2.—Case 1. Affected area of tongue. 





Fig. 3.—Case 1. Photomicrograph of part of section of affected area of cheek. (Hematoxylin 
and eosin stain. Magnification, 150; reduced %.) 


Examination of the mouth showed a whitish thickening of the buccal mucous membrane 
and tongue (Figs. 1 and 2). The white areas appeared sodden and furrowed, and in the 
thinnest zones a very fine lacework pattern could be distinguished with difficulty. The 
dorsum of the tongue (Fig. 2) showed isolated areas that were much less affected, resulting 
in an almost ‘‘ punched-out’’ effect. No extraoral lesions were found. 
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Bacterial examination of the surface of the lesion disclosed only normal oral flora. 
Wassermann and Kahn reactions were negative. 

Biopsy of an affected, nontraumatized area of the left cheek disclosed swollen and 
distorted epithelial rete pegs with a well-marked and intact lower rete border (Fig. 3). 

The epithelium showed a considerable degree of parakeratosis, the superficial squamac 
having a ‘‘shaggy’’ appearance due to fragmentation. This was thought to be the result 
of defective maturation caused by the very marked hydropie degeneration of the deeper 


eells (Fig. 4). 





Fig. 4.—Detail of Fig. 3. (Magnification, x450; reduced %.) 


The dermic papillae showed a very mild degree of lymphocytic infiltration, but this was 
well within normal limits. No inflammatory change was found in the deeper submucosa. 

Sections stained by Gram’s method showed a small number of coccoid oval bodies of 
variable size in the more superficial epithelial layers. These were considered to be artifacts, 
or possibly yeast forms, found as the result of secondary invasion and not related to the 
etiology of the epithelial dysplasia. 

The other members of the family were examined to see if they showed a similar ab- 
normality. 

Case 2.—The mother, Alice V., aged 42 years, had a small, white, thickened area in 
the right cheek about 1 inch below the refiection of the superior buccal sulcus opposite the 
premolar region. The patient was unaware of the condition, and had worn full dentures 
for some years. A swab taken from the surface of the lesion showed only normal mouth 
organisms, but repeated cultures disclosed the presence of some monilia. 


Case 3.—J. V., the 15-year-old sister of Patient A. V. (Case 1), was found to have 
white, slightly raised, firmly attached patches covering the right and left cheeks. There 

















Volume II FAMILIAL WHITE FOLDED GINGIVOSTOMATOSIS 299 


Number 3 





Fig. 5.—Case 3. Note fissured area of left cheek. 








Fig. 6.—Case 4. Note white streaks in right cheek. 





Fig. 7.—Case 4. Note patchy distribution of lesions of tongue. 
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was some ‘‘fissuring’’ in the area opposite the upper left first permanent molar (Fig. 5). 
Examination of the tongue disclosed several minute discrete vesicles on the dorsum and 
lateral margins. Bacterial investigations showed only the presence of the normal oral flora. 

The condition had produced no signs or symptoms and was first noticed by the patient 
after it had been seen in her sister. 

Case 4.—The brother, T. V., aged 11 years, was found to have a similar condition. 
The cheek and tongue were covered by patchy white membranous areas, between which were 
zones completely free of abnormality (Figs. 6 and 7). In some parts the membrane ap- 
peared to be separating from the underlying mucosa. Bacterial examination again disclosed 
no abnormal findings. 

Examination of the father, V. V., aged 49 years, failed to demonstrate any abnormality. 


Discussion 

Four cases of ‘‘familial white folded gingivostomatosis’’ affecting two 
generations are described. They closely resemble those previously reported in 
the literature, both clinically and histologically. The absence of symptoms 
and of any demonstrable local cause is characteristic. There is absence of 
histologic inflammatory changes in the corium. The differential diagnosis from 
lichen planus and leukoplakia may be especially difficult. Case 1 showed a 
fine lacework pattern in the thinnest zones, and in Case 4 there was a tendency 
to form white streaks. Both of these appearances resembled those seen in lichen 
planus. Clinically, however, neither ease showed the characteristic Wickhams’ 
striae. Biopsy in doubtful cases would establish a firm diagnosis, as both 
lichen planus and leukoplakia show typical inflammatory changes in the corium. 
Thrush may be distinguished from the condition by bacterial examination. In 
doubtful cases it is not sufficient to rely solely upon examination of smears from 
the surface of the lesion, and bacterial culture should be carried out. Histologic 
examination of the lesion may be necessary in rare cases; the destruction 
of the superficial epithelial layers, the presence of the fungus, and the inflamma- 
tory response in the lesions of thrush should make the differential diagnosis 
from white folded gingivostomatosis comparatively easy. In this respect, it 
is interesting to note that Case 2 exhibited some monilia on repeated bacterial 
culture. This is not an uncommon finding in patients who have been wearing 
full dentures for some considerable time. It occurs most frequently in the 
palate. It is thought that in this case the organisms were hiding in the folds 
of the lesion and that this accounted for the difficulty in finding them. 

Functional keratosis may be distinguished by the presence of a causative 
factor with an inflammatory reaction. The clinical picture should be sufficient 
to differentiate it from the usual syphilitie lesions of the mouth. 


Summary 
Four eases of familial white folded gingivostomatosis are described. The 
differential diagnosis is briefly discussed. 


The authors wish to express their thanks to Dr. A. L. Taylor, Consultant Pathologist to 
the United Bristol Hospitals, for his observations and helpful advice, to Mr. F. A. Godman of 
the University of Bristol Medival Photographic Department for the clinical photographs, and 
to Mr. B. G. H. Levers for the photomicrographs. 
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Endodontics 


THE BACTERIAL FLORA OF ROOT CANALS AS DISCLOSED BY A 
CULTURE MEDIUM FOR ENDODONTICS 


JosSEPH M. Leavirr, D.D.S.,* Irvine J. Naworr, D.D.S.,** aNnp 
PAULINE SHUGAEVSKY,*** New York, N. Y. 


Introduction 


T HAS been generally conceded that success in endodontic therapy is depend- 

ent to a large extent upon the ability to render the infected canal and peri- 
apical tissues sterile preliminary to the obturation of the canal. It is also ae- 
cepted that the most important single factor in achieving sterility is the proper 
mechanical débridement of the canal. However, agreement ceases abruptly 
at this crucial point in technique, for there is a serious difference of opinion as 
to what constitutes ‘‘sterility’’ of the eanal. 

Most practitioners believe that when a eanal being treated does not smell 
infeeted, when it remains dry (no seepage into the canal from periapical tissues), 
and when the tooth is symptomless, the canal is sterile, or sterile enough, and 
ready to fill. This belief is widely held today, even though it is known that 
infection definitely can and does exist without the presence of odor, seepage, 
or symptoms,’ ® * 1° 

It is probably true that a fairly good percentage of success can be achieved 
through a rigorous adherence to all the cardinal principles of endodontic tech- 
nique without being culture certain that the eanal is sterile prior to filling. 
Statistical evidence, however—such as that presented by Buchbinder,* and by 
Appleton’s? interpretation of data reported by Rhein, Krasnow, and Geis''— 
makes it difficult to contest seriously the facet that the percentage of success is 
inereased substantially by the simple addition of culture taking to an otherwise 
sound teehnique. 

As a result of such evidence, culture taking has become part of the ae- 
cepted routine in the endodontic procedures of an increasing number of prac- 
titioners. Nevertheless, to date it has not offered a complete solution to the 

Part of this investigation was done with the aid of a grant from E. R. Squibb & Sons. 

*Assistant Clinical Professor, Columbia University, School of Dental and Oral Surgery. 
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problem of determining sterility of the canal. Culture taking has been subject 
to criticism not only by its opponents but also by many of its proponents. 
Endodontie practitioners have been plagued and embarrassed by occasional 
failures even while following careful techniques, including culture taking to 
prove sterility before obturation. While there are undeniably many possible 
eauses for failure, there can be little doubt that in a certain percentage of 
eases, despite negative cultures, the filled canal still may have been infected 
with an organism -or organisms which simply did not grow in the culture 
medium utilized. 

Although statisties demonstrate that our current culture media are far more 
accurate than the empirie ‘‘no smell, no seep, no symptom’’ tests for determin- 
ing sterility, it is also true that the media in use by most practitioners are only 
partially effeetive in disclosing the presence of aerobes and are virtually inef- 
fective in disclosing the presence of anaerobes. 

For a number of years it has been the impression of many endodontists 
that an appreciable number of the failures in scientifie endodonties must be 
eaused by the deficiencies in the culture media commonly used. Since these 
media are of the aerobie type, we have felt that undisclosed anaerobes may be 
one of the principal causes for these unexpected failures. It had always been 
accepted that strict anaerobes were present in only a very small percentage of 
infected canals, but reeent research by Brown and Rudolph,* Cran,’ and Mac- 
Donald, Hare, and Wood? has disproved this belief. Using rigorous laboratory 
techniques to disclose and identify the organisms, the aforementioned investiga- 
tors found not only that infeeted canals contain a number of aerobes which do 
not generally grow in the culture media commonly used but that anaerobes are 
present in significant percentages. The percentages of cases containing strict 
anaerobes were: 18.7 per cent,° 24.4 per cent,® and 32 per cent.’ It is obvious, 
therefore, that sterility tests employing a culture system which neglects to grow 
anaerobes must be considered inconclusive. 

Several years ago we instituted a research program in an attempt to find 
a culture medium, suitable for clinical use, which would demonstrate the pres- 
ence of all the organisms which might be found in the endodontist’s field of 
operation upon the infected pulp canal. We recognized the need for a medium 
which would not only be sensitive for aerobie and anaerobie growth but would 
present no technical difficulties to the general practitioner under office con- 
ditions. 


Aerobic-Anaerobic Culture Medium.—Some of the attempts to formulate 
an endodontie culture medium which would grow aerobes and anaerobes simul- 
taneously have been deseribed in a previous article.* Of those media tested, 
the most promising was trypticase soy broth (BBL*) with 0.1 per cent agar 
added. This mixture produces a culture system with varying degrees of 
anaerobiosis throughout the length of the column of medium. The solution 


*Baltimore Biological Laboratory. 
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of agar in critical concentration prevents oxygen from diffusing into the depths 
of the long tube of medium, producing aerobie conditions at the top of the tube 
(where oxygen is available) and anaerobie conditions at the bottom of the 
tube (where there is no oxygen). The medium, a liquid of oily consistency, 
is kept in long (125 by 16 mm.) screw-top tubes. The use of the serew-top 
instead of cotton-plug tubes serves to limit the amount of oxygen available to 
the system, prevents evaporation which would alter the consistency and con- 
centration of the solution, and incidentally provides a tube which ean be stored 
almost indefinitely at room temperature. 

Experiments were undertaken to test the sensitivity of trypticase soy broth 
plus agar (hereafter to be designated TSA) for growth of various aerobie and 
anaerobie test organisms. The results of serial dilution tests to show sensitivity 
of several different media and anaerobic systems to anaerobie growth are shown 


in Fig. 1. (The test organism was Clostridium histolyticwm.) 





MEDIA 
| A. Trypticase soy broth in anaerobic jart 
|B. TSAt 
| ©, Dextrose broth in anaerobic jart 
D. Thioglycolate (BBL) + Trypt Soy + 
Agart = " | 


+ eH ne 7 no 











E. Dextrose broth + 0.1% Agart 
F. Thioglycolate (NIH) + 0.1% Agart 77 ° - - - 
G. NIH Thioglycolatet - ~ - - - | 

Key: 

- = No growth. ** — Moderate sediment or turbidity. 

* = Slight sediment or turbidity. *** — Heavy sediment or turbidity. 

*Baltimore Biological Laboratory. 

tDifco. 

Fig. 1.—Serial dilution tests, anaerobe (Clostridium histolyticum). 





Original culture of Clostridium histolyticum grown in chopped meat broth. Forty-eight- 
hour culture serially diluted in normal saline for these tests. Chart represents a three-day 
incubation period. 


Lines A and C represent anaerobic laboratory conditions not easily attain- 
able or suitable for office use. Yet, TSA (line B), a simple medium to use in 
the office, supports anaerobic growth as effectively as the anaerobic jar methods 
tested. NIH thioglycolate medium (line G@) was unable to support anaerobic 
growth from small inocula. Therefore, it appears that the ability to support 
anaerobie growth in the thioglycolate media depends not on the reducing prop- 
erties of thioglycolate but on the presence of small amounts of agar, which, 
when added to the liquid thioglycolate medium, enabled it to support anaerobic 
growth, as shown in lines F and G. The presence of thioglycolate even ap- 
peared to be slightly inhibitory toward growth of this particular anaerobe, as 
evidenced by the fact that when it was added to TSA (line D), growth was less 
than TSA without thioglycolate (line B). 

As a result of the above tests and others in which aerobic organisms and 
other culture media were used, a program was instituted to test the effective- 
ness of TSA in clinical use. (The same program was used during the previous 


year to test dextrose broth. ) 
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Method 


Clinical Procedures.—All cases presented for treatment in the endodontic 
clinie were examined, charted, and handled in the following manner: 

1. Vital teeth were anesthetized by infiltration or block methods with 
suitable local anesthetic agents. 

2. The tooth to be treated was isolated with a rubber dam, sterilized with 
tineture of iodine followed by alcohol, and dried with a blast of air from the 
unit air syringe. 

3. All instruments, materials, and equipment to be used were sterilized by 
autoclaving, adequate immersion in Zephiran chloride (1:1,000), flaming, or 
immersion in glass bead sterilizer, depending on the method indicated. 

4. An opening was made with sterile burs in the lingual or ocelusal sur- 
faces of the tooth. Sterile burs and excavators were then used to remove all 
remnants of pulp tissue and carious or softened dentine from the coronal portion 
of the tooth and pulp chamber. 

5. When teeth were nonvital, sterile broaches were used to débride the 
canal of pulp tissue to a distance of approximately one-half the length of the 
root canal. A sterile paper point was then inserted into the tooth to the 
distance that the canal had been débrided. When, on examination, the tip of 
the point showed the presence of an adequate inoculum, it was placed in a 
culture tube containing TSA medium. 

6. In the eases of vital teeth, sterile broaches and files were used to ex- 
tirpate the entire pulp to the apex. A sterile paper point was then inserted 
to the apex, and an inoculum was picked up and placed in a culture tube con- 
taining TSA medium. 

7. Tubes were then incubated at 37° C. for a minimum of three days. 
Those which showed growth were sent to the laboratory for specific identifica- 
tion. Tubes showing no growth were kept for at least one week in the event 
that growth might appear after the three-day period. 





Laboratory Procedures.—Stained smears were prepared from all posi- 
tive cultures and morphologic forms, and staining characteristics of the organ- 
isms present were noted. Sheep blood agar plates were also prepared from 
all positive cultures and ineubated aerobically. Where growth characteristics 
in TSA and smear examination pointed to the possibility of the presence of 
anaerobes, duplicate plates were prepared from the same culture and incubated 
anaerobically. Besides the blood agar plates, which were routine for all cases, 
other differential media were user’ 2s indicated in each individual ease to best 
permit the growth, separation, and differentiation of the organisms found in the 
original smear. All organisms noted in the original culture were recovered 
as isolated colonies or pure cultures in the subsequent laboratory procedures, 
thus permitting their positive identification. 

Fig. 2 is a composite chart listing the organisms disclosed by TSA during 
the past two years and, for purposes of comparison, those disclosed by dextrose 
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broth during the previous year. As can readily be seen, TSA uncovered a 
much wider bacterial flora in infected root canals than did dextrose broth. 
Where dextrose broth was used as the culture medium, a considerable num- 
ber of streptococci found in the original smears were lost when plated out. This 
group, therefore, could not be further identified and were listed as ‘‘undeter- 
mined streptococeus.’’ When TSA was used as the primary medium, it was 





























: l TSA | DEXTROSE BROTH 
(154 CASES ) (76 CASES) 
NO.OF | NO. OF 

ORGANISM CASES | PER CENT CASES PER CENT 
~ 1, Staphylococcus albus 85 54 14 18 || 
2. Diphtheroid 62 40 13 an 

3. Bacillus subtilis 47 30 4 5 

4+. Hemophilus influenza: 21 13 19 25 

5. Staphylococcus aureus 20 13 16 21 
6. Yeasts 15 10 4 5 
| 7. Mold 9 6 i 
8. Pneumococeus | 11 7 } 
9. Undetermined streptococcus | 7 9 

10. Streptococcus viridans 70 45 24 32 

11. Hemolytic streptococcus 55 35 | 7 9 
| 12. Nonhemolytie streptococcus y 8 6 gq 

| 

1] - . | | 
13. Anaerobic streptococcus 25 16 1 l | 
14. Veillonella 11 7 
15. Lactobacillus bifidus 8 5 | 
1} 
16. Actinomyces* 33 22 
! 17. Lactobacillus acidophilus 48 30 5 7 
18. Neisseria catarrhalis | 9 6 4 5 
i 19. Leptothrix bucalis 8 5 1 1 
i} 20. Pseudomonas aeruginosa 3 2 | 1 1 

1] 21. Micrococcus l 0.6 | 2 3 
| 22. Acrobacter aerogenes 1 0.6 | 1 1 
23. Escherichia coli l 0.6 | 1 1 
| 24, Fusobacterium l 0.6 | 
! 25. Corynebacterium diphtheriac l 0.6 | 
| 26. Klebsiella pnewmoniae 1 0.6 | 
27. Gaffkya tetragena 3 4 | 
| | 
Anaerobest Approximately 33% — | 1 I 














*Organisms listed as “actinomyces’” formed a homogeneous group in that they were all 
filamentous, branching, and gram positive. They were, however, heterogeneous in so far as 
their oxygen requirements were concerned. Although some were obligate anaerobes on primary 
isolation (probably the israeli type), others grew readily under aerobic conditions and may 
have been more closely related to the Nocardia group. 

TNos. 13, 14, and 15 are obligate anaerobes, and approximately one-fourth to one-third 
of No. 16 are obligate anaerobes. 

Fig. 2.—Organisms found on initial cultures from infected root canals (Trypticase soy- 
agar and Dextrose broth. 

(Tests on dextrose broth and TSA were not run as simultaneous studies. The dextrose 
broth was used as the routine culture medium during the year previous to the adoption of 
trypticase soy-agar in the clinic. The clinical and laboratory procedures used in both studies 
were identical, and the results are presented side by side in the one chart merely for purposes 
of comparison. ) 


no longer necessary to list streptococci in the ‘‘undetermined’’ category, for, 
due to better maintenance of viability, wherever streptococci were found in the 
original culture they were also found in the subeultured plates, which permitted 


their positive identification. 
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Of particular interest is the incidence of anaerobic streptococci, veilionella, 
and Lactobacillus bifidus (which are obligate anaerobes) in TSA. This type 
of organism could not show up in pure culture when dextrose broth was em- 
ployed as the medium of ehoice and could be grown in aerobic media only un- 
der certain mixed eulture conditions. To these obligate anaerobes we can 
add the inereased incidence of actinomyces, most of which show better growth 
under anaerobic conditions, and the micro-aerophilie lactobacilli. The fastidious 
oxygen tension requirements of some of these organisms are particularly well 
met in TSA, which presents varying degrees of oxygen concentration from 
completely aerobie at the surface to completely anaerobic at the depths of the 
column of culture medium. Between the two extremes are found all grada- 
tions of intermediate stages; thus, a medium suitable for aerobic, micro-aero- 
philic, and anaerobic organisms is provided. 

It is interesting to note that although TSA is a simple clinical culture 
medium which lends itself with ease to office use, anaerobes were disclosed in 
approximately 33 per cent of the infected canals (approximately one-fourth of 
the actinomyces were of the israeli type, an obligate anaerobe). This figure is 
in the same order as those of Brown and Rudolph (24.4 per cent), Cran (18.7 
per cent), and MaeDonald, Hare, and Wood (32 per cent). 

Certain organisms showed up in substantially inereased percentages of 
eases when cultured in TSA: hemolytie streptocoeci—35 per cent as compared 
with 9 per cent; Staphylococcus albus—54 per cent as compared with 18 per 
30 per cent as compared with 





( per cent. 





eent; and Lactobacillus acidophilus 
On the other hand, Hemophilus influenzae and Staphylococcus aureus were iso- 
lated more frequently from dextrose broth cultures, while Gaffkya tetragena 
appeared in three cases when dextrose broth was used and was not isolated 
at all from TSA. It was noted that a number of organisms which have seldom, 
if ever, been reported as being members of the bacterial flora of infected canals 
did appear in TSA. 
Summary 

1. Trypticase soy broth plus 0.1 per cent agar (TSA), a relatively new 
aerobic-anaerobie culture medium for use in endodonties was clinically tested 
for a period of two years and found to be sensitive to anaerobie as well as aerobie 
growth. 

2. The bacterial flora of infected root canals, as disclosed by TSA, presented 
a much wider and different variety of organisms than that disclosed by one of 
the media commonly used in endodonties (dextrose broth). 

3. TSA discloses anaerobes in percentages comparable to those shown by 
striet anaerobie laboratory techniques (approximately 33 per cent), and it is 
at the same time particularly sensitive for most aerobic growth. 


It is hoped that the development and use of culture media which will posi- 
tively disclose the presence of any and all organisms in infected canals may 
help to eliminate some of the unexpected failures in endodonties. 
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ORAL CHANGES IN EXPERIMENTAL LATHYRISM (ODORATISM) 


GrorGE A. Krixos, D.D.S.,* Atvin L. Morris, D.D.S.,** WittiaAm S. HAmMMoNpD, 
B.A., AND Howarp H. McCuure, Jr., B.A., RocHEestrer, N.Y. 


ATHYRISM is a disease which has been known since the time of Hippocrates. 
It has been described as affecting the central nervous system of human 
beings who have ingested large amounts of certain lathyrus peas, such as L. 
sativus, L. cicera, and L. clymenum, for a long period of time.’ ? Many animals 
are susceptible to the above lathyrus species, but the rat is notoriously resistant. 
In 1933, however, Geiger, Steenbock, and Parsons* fed rats a diet containing 
seeds of Lathyrus odoratus, the common flowering sweet pea, and succeeded in 
producing a disease which principally affected the connective tissues. Fibrous 
connective tissue, cartilage, and bone exhibited profound pathologie changes. 
(ieiger and associates also observed that the symptoms were more severe and ap- 
peared earlier in weanling than in adult rats. A similar syndrome ean be elicited 
by feeding seeds of L. hirsutus,* L. tingitanus,* and L. pusillus.® 
In 1954, Dupuy and Lee® reported the isolation from lathyrus peas of a 
crystalline substance which, when fed to rats at the level of 0.75 to 1 per cent, 
produced the same lesions as the peas themselves. Schilling and Strong’ charac- 
terized the substance as beta-(gamma-L-glutamyl)-aminopropionitrile and de- 
veloped a method for its synthesis. Later it was found that the toxicity of beta- 
(gamma-L-glutamy])-aminopropionitrile lies in the beta-aminopropionitrile por- 
tion of the moleeule.*-"° This material has a simple chemical structure. It con- 
sists of a two-earbon chain having an amino group at one end and a nitrile group 
at the other. 
Ponseti and Shepard,'' Robinson and Bast,’* Walker and Wirtschafter,’* 
Menzies and Mills,’* and others* '° have reported in some detail the gross and 
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microscopic changes seen in this condition. These have included skeletal de- 
formities, hernias, aortic aneurysms, and paralysis of the hindlimbs. The skele- 
tal deformities have occurred in several sites. The sternum becomes angulated 
and protrudes, giving the thorax a pigeon-breast appearance. The vertebral 
eolumn develops a kyphoscoliosis involving the thoracic and lumbar vertebrac. 
There is a slipping of the epiphyses, especially of the femur, tibia, and humerus. 
Subluxations and dislocations of the shoulder and diastasis of the sacroiliac 
joint are commonly seen in rats receiving beta-aminopropionitrile. The epi- 
physeal plates are markedly enlarged and the costochondral junctions are promi- 
nent, so that in severe cases they simulate a rachitic rosary. In the areas of 
ligamentous and tendinous attachments the periosteum becomes greatly thick- 
ened, and large numbers of bony spicules are formed. The periosteal new bone 
formation gives rise to exostoses which markedly disfigure the bones. Hernias 
are rarely seen in the normal rat. In lathyrism, however, approximately 25 
per cent of the experimental animals develop hernias, most of them in the dorsal 
region. Many of the animals also develop aortic aneurysms, a lesion not other- 
wise encountered in the rat. An early symptom of lathyrism is the development 
of a peculiar gait, characterized mainly by the maintenance of the hindlimbs 
in an extended position during walking. Later, hindlimb paralysis may develop. 

A eareful analysis of the changes seen in lathyrism indicates that beta-amino- 
propionitrile exerts a specific effect upon connective tissue, particularly cartilage, 
bone, and fibrous connective tissue. Beta-aminopropionitrile may be utilized, 
therefore, as a tool for the study of the metabolism of these tissues, and in this 
respect it belongs in the same category with vitamin C and cortisone. 

An understanding of the diseases affecting the periodontal tissues presup- 
poses an understanding of the metabolism of connective tissues. It is with this 
in mind that the study of the effect of beta-aminopropionitrile on oral connective 
tissue was undertaken. 

Materials and Methods 

Seventy male and female Wistar rats, 21 days old, were divided into 
control and experimental groups. There was an equal distribution of sexes 
between the two groups. The controls were fed ad libitum a synthetic diet 
of the following formula: 10 per cent crude casein (Borden’s), 20 per cent 
dried brewers’ yeast, 63 per cent Cerelose, 4 per cent Wesson salt mixture, and 
3 per cent olive oil. The diet also contained 1850 I.U. vitamin A acetate, 5.9 
I.U. vitamin D, 10 mg. alphatocopherol, and 1.2 mg. vitamin K per kilogram 
of diet. Methionine at a level of 0.86 per cent was also added to the diet. The 
experimental animals received ad libitum the above diet to which 0.2 per cent 
beta-aminopropionitrile* was added. Fresh batches of diet were prepared 
every seven to ten days, and each time freshly distilled beta-aminopropionitrile 
was used. The diet was kept in brown glass jars in a refrigerator. The un- 
eaten portion was emptied from the feed jars and replaced with fresh diet 
each day. 


- *The beta-aminopropionitrile was generously supplied by Dr. Robert D. Coghill, Director 
of Research, Abbott Laboratories, North Chicago, Illinois. 
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Control and experimental animals were sacrificed after three, six, nine, 
thirteen, seventeen, twenty-three, and twenty-eight days on the diet. On each 
of these days five control and five experimental animals were used. The oral 
cavity was examined grossly, and then one-half of the mandible was stripped 
of soft tissues for the observation of gross changes. The other half was fixed 
in Bouin’s fluid, deealeified in a mixture of equal amounts of 45 per cent formic 
acid and 20 per cent sodium citrate, embedded in paraffin, sectioned, and 


stained with hematoxylin and eosin for microscopic examination. 


Observations 

All experimental animals exhibited some or all of the previously mentioned 
changes. 

Gross examination of the gingivac and the remaining oral mucosa did not 
mreveal any abnormalities. Notching at the incisal edge of the incisors of the 
experimental animals was not observed, in contrast to the findings of Dasler."* 
At the beginning of the experiment the first two molars had already erupted. 
It was noted that the third molar erupted at the same time in experimental 
and control animals (thirty-fifth day after birth). 

The rats sacrificed on the sixth experimental day exhibited an increased 
mobility of their molar and incisor teeth. This mobility increased rapidly 
during the first two weeks of the experimental period, following which there 
was no further change. 

The mandible presented characteristic changes similar to those seen in 
other bones. The condyle, the coronoid process, and the angle of the mandible 
were enlarged and the ‘oblique ridges on the external and internal surfaces 
were prominent. On the‘Tower border of the body of the mandible in the 
area of The first molar a similar protrusion developed (Fig. 1). Upon removal 
of the overlying skin, these enlarged structures were found to have a smooth, 
grayish white, firm covering. Removal of this sheath revealed rough bony 
surfaces. It should be emphasized that these bony deformities are the areas 
of tendinous and ligamentous attachments. The mandibles of the experimental 
animals were a reddish blue, as compared to the light gray of the controls. 
There was no difference between experimental and control rats with respect 
to the length of the mandible. However, the mandibles of the experimental 
animals were thicker buccolingually. The above-mentioned deformities were 
first observed in the group of animals sacrificed on the sixth experimental day 
and appeared to progress very rapidly up to the end of the second week, after 
which little additional change could be noted. The period of greatest change 
was between the sixth and the ninth day. -— 


Periodontal Membrane.—- Microscopic examination of the periodontal mem- 
brane of the experimental animals revealed a loss of the normal arrangement 
and appearance of the fibroblasts and the intercellular substance. The fibro- 
blasts exhibited at least two important changes. First, the basophilia of their 
cytoplasm was increased and, second, in many areas they were arranged in 
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Fig. 1.—Exotoses at areas of muscular attachment in mandible of a 49-day-old rat 
treated with beta-aminopropionitrile for twenty-eight days (below) compared with mandible 
of control animal. 





Pig. 2. Fig. 3. 
Fig. 2.—Periodontal membrane of a 34-day-old normal rat. 
, Fig. 3.—Periodontal membrane of a 34-day-old rat receiving beta-aminopropionitrile for 
thirteen days. Fine fibrils, without definite orientation, are embedded in increased amounts 
of an amorphous eosinophilic material surrounded by highly basophilic, palisading fibroblasts. 
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rows (palisades). The size of the fibroblasts was somewhat increased, but 
there was no significant change in their numbers. Frequently, the cellular 
outline had a wavy appearance. The intercellular fibers exhibited a loss of 
their coarse, fibrillar appearance and characteristic orientation. Instead, they 
appeared to consist of very fine fibrils, which had no definite orientation and 
were embedded in increased amounts of an amorphous eosinophilic material 
surrounded by palisading fibroblasts (Figs. 2 and 3). 

Microscopie alterations of the periodontal membrane were evident in the 
first group sacrificed after only three days of feeding. In this group the 
changes were usually limited to the apical third or half of the periodontal 
membrane. With the increase in the length of the experimental period, the 
alterations became more severe and more widely distributed, affecting larger 
areas of the periodontal membrane, and reached a maximum in the rats sacri- 
ficed after thirteen days of feeding. Thereafter, the severity of the changes 
increased only slightly. All areas of the periodontal membrane were affected, 
with the exception of the bifureation area which revealed only slight changes. 

The periodontal membrane of unerupted third molars with partially 
formed roots did not exhibit any pathologie alterations in the experimental 
rats sacrificed thirteen days after the initiation of feeding. Similarly, the 
periodontal membrane of erupted third molars was also devoid of pathologic 
changes, as shown in the experimental rats sacrificed after twenty-eight days 
on the diet. The rats of this latter group were 49 days old when sacrificed. 

In_the_experime the 
lamina propria, al ranssept: : +4 nembrane—did 
not exhibit any changes. There was no difference between experimental and 
control animals in the position of the most apical point of the epithelial attach- 
ment, which in these young animals was located at the cementoenamel june- 


tion. 











Bone.—In the areas of tendinous and ligamentous insertions the peri- 
osteum was markedly thickened and very cellular. It consisted of large num- 
bers of closely packed fibroblast-like cells having basophilic cytoplasm, dense 
nuclear membrane, coarse chromatin network, and a prominent nucleolus. 
Mitoses were frequent. The amount of intercellular material was relatively 
small, and in some eases the palisading arrangement of the cells, so well 
(lemonstrated in the periodontal membrane, could be seen (Figs. 4 and 5). 

Large amounts of bone were laid down by the thickened periosteum. In 
this way, in the areas of muscle attachment, exostoses were formed. In the 
groups sacrificed between the third and thirteenth days after the initiation of 
feeding, the exostoses usually appeared as irregular masses and strands of 
eosinophilic material within a mass of highly cellular connective tissue (Fig. 
7). In the rats sacrificed at later dates the bone of the exostoses became 
organized into trabeculated bone which, however, did not acquire any great 
compactness. In some eases the periosteum was no longer thickened but 
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Fig. 6. 





Fig. 4.—Periosteum and muscular insertion of a 34-day-old normal rat. 

Fig. 5.—Periosteum of a 34-day-old rat receiving beta-aminopropionitrile for thirteen 
days exhibiting intense fibroblastic proliferation. 

Fig. 6.—Striated muscle fibers in area of muscular insertion appearing as multinucleated 
masses with centrally placed nuclei. Same rat as shown in Fig. 5. 
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Fig. 8. 


in a 34-day-old rat receiving beta-aminopropionitrile for thirteen days 


Fig. 7.—Exostosis 
appearing as irregular masses and within a highly cellular 
connective tissue. 

Fig. 8.—Exostosis in a 49-day-old rat receiving beta-aminopropionitrile 


eight days. The bone is trabeculated and covered by a thin periosteum. 


strands of eosinophilic material 
for twenty- 
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instead was of normal appearance (Fig. 8). Generally, the bone of the 
experimental animals had thinner trabeculae and larger medullary spaces than 
that of the controls. The number of osteoclasts and the number and size of the 
osteoblasts were increased in the experimental rats sacrificed between the third 
and thirteenth days after the initiation of feeding. In the groups sacrificed 
at later dates these differences could not be noted. 

In the vicinity of the thickened periosteum, the connective tissue sur- 
rounding the striated muscle fibers exhibited an increased cellularity similar 
to that seen in the thickened periosteum. The muscle fibers near the peri- 
osteum often appeared as multinucleated masses with centrally placed nuclei 
(Fig. 6). The striated muscle fibers located at a distance from the area of 


insertion did not reveal any abnormalities. 


Condylar Cartilage.—The first changes were seen in the experimental rats 
sacrificed on the third experimental day. In these animals the changes did 
not involve the entire thickness of the cartilage to an equal degree but were 
more pronounced in the metaphyseal third. In this area the chondrocytes 
were basophilic and exhibited a decreased cytoplasmic and nuclear vacuoliza- 
tion. In the experimental rats sacrificed after six days on the diet, the altera- 
tions were again more pronounced in the metaphyseal third and consisted of 
the presence of chondrocytes arranged in isogenous groups, the appearance 
of which will be described in greater detail below. With increase in length of 
the experimental period, the entire thickness of the cartilage presented changes 
until finally in the most advanced stages the condylar cartilage appeared en- 
larged and covered by a thick and highly cellular perichondrium. The carti- 
lage cells were haphazardly arranged. The nonuniformity of chondrocytes, 
which is characteristic of normal cartilage participating in endochondral ossifi- 
‘ation, was also lost and the cartilage cells assumed a uniform appearance 
throughout the whole thickness of the cartilage. The cells were small and 
devoid of cytoplasmic or nuclear vacuoles. Their cytoplasm was intensely 
basophilie and their nuclei exhibited a coarse chromatin network. They were 
arranged in isogenous groups of two to four cells each. Within a group the 
cells were separated from one another by thin septa of matrix, and the cells 
of one group were separated from those of another by larger amounts of 
matrix. These cells, arranged in isogenous groups, were the prevalent cell 
form in the condylar cartilage and were present throughout its entire thick- 
ness. Seattered among these cells were a few normal-appearing cells at vari- 
ous stages of maturation. The cartilage matrix revealed foci outlined by ir- 
regular borders and containing some granular material. Generally speaking, 
the cartilage was thicker and the cells were smaller and more numerous. Be- 
cause of the smallness of the cells, however, there was also an apparent in- 
erease in the amount of cartilage matrix per unit area. The metaphyseal 
border of the condylar cartilage had an irregular outline and lacked the 
sealloped appearance of the normal cartilage. The number of lacunae opened 
by the vascular tufts from the adjacent bone marrow was limited. In some 
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cases a thin transverse lamina of bone was deposited on parts of the metaphys- 
eal border. The bony trabeculae were fewer, thicker, and more irregular 
in their orientation. No abnormal amounts of osteoid appeared to be deposited 
(Figs. 9 and 10). All of the above changes did not necessarily affect the entire 


Fig. 9. 





Fig. 10. 


Fig. 9.—Condylar cartilage of a 49-day-old normal rat. 

Fig. 10.—Condylar cartilage of a 49-day-old rat receiving beta-aminopropionitrile for 
twenty-eight days. The matrix is disrupted. The chondrocytes show a uniform appearance, 
are arranged in isogenous groups, and do not exhibit vacuolization. 
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condylar cartilage. In some cases a longitudinal segment of the cartilage and 
its adjacent bony trabeculae were normal in appearance, whereas the remain- 
ing part revealed all of the changes described. 


Discussion 

The microscopic observations indicate that the pathologie changes of 
the periodontal membrane in lathyrism concern both the fibroblast and the 
intercellular substance. It could be expected that the described changes in 
the periodontal membrane would result in a reduction of the efficiency with 
which the tooth is anchored in its socket and thus offer an explanation for 
the inereased tooth mobility which was observed grossly. Dasler’s’’ sug- 
gestion that the periodontal membrane may be altered, based upon the ease 
with which incisors could be extracted in experimental rats, has been con- 
firmed. 

It is interesting that, although the periodontal membrane exhibited un- 
questionable pathologic changes, the lamina propria of the gingivae had a 
normal appearance. It is possible that the difference in the response of these 
two tissue to beta-aminopropionitrile may be due to the fact that the periodon- 
tal membrane is subject to a greater mechanical stress than the gingivae. 
Support for this hypothesis can be found in the fact that the thickening of the 
periosteum and the periosteal new bone formation are confined to areas of 
muscular and ligamentous attachments and that transection of the spinal cord 
reduces the skeletal changes in the lower extremities."* The possibility also 
exists that the difference in response may be the result of the higher growth 
rate of the periodontal membrane. There is evidence suggesting that the sus- 














ceptibility to compounds with lathyrous activity 1s proportional to the rate 
ot growth, For the same experimental period, the severity of lesions is much 
greater in weanling than in adult rats,* ™ although Selye’® has raised a ques- 
tion in this regard. Rat embryos are very susceptible to beta-aminopropioni- 
trile and are resorbed if the feeding of the maternal adult is extended beyond 
the sixteenth day of gestation.?® Beta-aminopropionitrile in minute concentra- 
tions (0.5 microliters per liter) produces pronounced changes of the meso- 
dermal tissues of Xenopus larvae.*t Growth hormone intensifies the severity 
of the skeletal changes in lathyrism.** Finally, the suggestion is offered that 
the different response in gingivae and periodontal membrane may reflect 
metabolie differences in the two tissues. 

Our observations on the periodontal membrane of the third molars of the 
experimental animals may help elucidate the difference in the response of the 
gingival lamina propria and the periodontal membrane to beta-aminopropioni- 
trile. It is known that the growth rate of the periodontal membrane is high, 
especially in young animals during the period of root formation and eruption. 
It is also believed that the periodontal membrane of unerupted teeth is not 
subjected to any significant mechanical stress. Our observation that the. peri- 
odontal membrane of unerupted third molars is free of changes suggests that 
mechanical stress is important in the alterations in lathyrism. However, the 
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periodontal membrane of erupted third molars (49-day-old experimental rats 
sacrificed after twenty-eight days on the diet) was also devoid of pathologic 
changes. It may be mentioned that, according to Schour and Massler,** the 
third molars of rats erupt on the thirty-fifth day and are in funetional ocelusion 
on the fortieth day after birth. A delay in the eruption of the third molars 
of the experimental animals was not observed, and this eliminates the possi- 
bility that before sacrifice they had been in functional occlusion for only a 
short period of time. However, although concrete evidence for this is lack- 
ing, it is possible that the third molars of the experimental animals may not 
have been in funetional occlusion at all. The changes in the condyle and the 
malposition of the teeth due to the bony deformities may have kept the third 
molars out of occlusion. These observations seem to emphasize the importance 
of mechanical stress in the development of the morphologie changes character- 
istic of lathyrism. 

It must be pointed out that, on the basis of function alone, one would ex- 
pect alterations of the transseptal fibers. Lack of changes in these fibers may 
merely reflect a smaller functional demand than that experienced by the re- 
maining fibers of the periodontal membrane. 

From the microscopic observations, some of the deviations from the nor- 
mal process of endochondral ossification may be deduced. The absence of 
eytoplasmie and nuclear vacuolization suggests interference with the matura- 
tion of the chondrocytes. The presence of isogenous groups of chondrocytes 
distributed throughout the thickness of the cartilage suggests that prolifera- 
tion of chondrocytes oceurs throughout the cartilage rather than only adjacent 
to the perichondrium. The cellular and matrix changes of the cartilage are 
associated with an inhibition of the opening of the lacunae and suggest a de- 
creased rate of endochondral ossification. 

The etiology of the intense fibroblastic proliferation of the periosteum and 
the formation by it of large amounts of bone is unknown. Both these changes 
account for the deformities of the bones of the experimental rats, and the 
thickened periosteum provides the deformed areas with a smooth, grayish 
white, firm covering. The decreased thickness of the trabeculae and the en- 
largement of the medullary spaces may explain the observation that the 
mandibles of the experimental animals are easily fractured and have a red, 
congested appearance. 

The changes of the striated muscle fibers in the vicinity of the thickened 
periosteum are similar to the changes seen during muscle regeneration. 

In lathyrism the rate of progress of the gross and microseopie pathologic 
changes is not constant. The changes usually reach a maximum in nine to 
thirteen days, after which the increase in Severity 1S minimal. In the case 
of the periosteum the change may even regress, aS Shown by the presence of 
a large exostosis covered by a normal-appearing periosteum. 

Changes were observed as early as three days after the initiation of feed- 























ing “The total amount of food ingested during this period is approximately 
20 grams, and consequently the intake of beta-aminopropionitrile during the 
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same period of time is approximately only 0.04 gram. This emphasizes the 
extreme degree of toxicity of beta-aminopropionitrile to the metabolism of the 
connective tissue of the rat. 

The chemical nature of the connective tissue change and the metabolie 
site at which beta-aminopropionitrile acts are, at present, very poorly under- 
stood. Currently, the consensus is that in lathyrism it is not the calcium and 
phosphorus metabolism that is at fault,*)?*** but rather it is the organic 
component of the connective tissues that is primarily affected, perhaps the 
metabolism of chondroitin sulfate.* ** Attempts to determine the metabolic 
site of action of beta-aminopropionitrile by administering chemical compounds 
having a chemical structure similar to that of beta-aminopropionitrile,*"” *° 
by injecting isotopically labelled beta-aminopropionitrile,?’ or by attempting 
to discover compounds that may have a protective or aggravating action on 
the development of changes seen in lathyrism® ™ ?* *5-*" have thus far failed 
to elarify the problem. 

Summary 

1. The oral tissues of weanling male and female rats fed a diet containing 
0.2 per cent beta-aminopropionitrile exhibited gross and microscopic changes. 

In the regions of tendinous attachments the mandible developed exostoses 
characterized by thick, highly cellular periosteum covering bone composed 
of thin trabeculae and broad marrow spaces. 

The mobility of the teeth was increased. The fibroblasts of the peri- 
odontal membrane exhibited increased cytoplasmic basophilia and palisading. 
The collagen fibers were fine, disoriented, and embedded in an inereased 
amount of an amorphous eosinophilic material. 

The condylar cartilage was enlarged. The matrix presented foci having 
an irregular outline and containing granular material. The cartilage cells 
were arranged in isogenous groups and failed to undergo enlargement and 
racuolization. 

2. Beta-aminopropionitrile appears to have a specific effect upon the con- 
nective tissues of the rat. Cartilage, bone, and fibrous connective tissue are 
affected. The changes involve both the cells and the intercellular substance. 

3. The observations on the periodontal membrane suggest that mechanical 
stress may be important in the development of the morphologie changes 
characteristic of lathyrism. 

4. Beta-aminopropionitrile appears to be a useful tool for the study of the 
metabolism of connective tissues. 

The authors are indebted to Dr. Roger Terry of the Department of Pathology for 
taking the microphotographs presented in this article. 
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TREATMENT OF ORAL BONY DEFECTS IN MAN 
WITH ANORGANIC HETEROGENOUS BONE 


Pure J. BoyNE, COMMANDER (DC) USN* 


REVIOUS work has demonstrated that the organic fraction of bone may 

be removed with a minimum of alteration in the structure and composition 
of the inorganic component by the process of ethylenediamine extraction.” * 
The resulting osseous product, which consists of a porous crystalline and non- 
erystalline inorganic lattice (Fig. 1), has been termed ‘‘anorganie bone’’ and 
has served as a successful foundation for new bone growth in defects of the 
long bone of dogs.? 

This pilot study. was undertaken to evaluate the clinical use of animal 
anorganie bone in human patients in selected minor oral surgical procedures. 

In a recently completed research project by Boyne and Losee,** the 
response of the oral tissues of rhesus monkeys to implants of anorganic bone 
was studied. It was found that the placing of anorganic bovine bone particles 
in surgically created bony defects of the mandible and maxilla was followed 
by uneventful clinical healing with a complete absence of any evidence of a 
foreign body reaction. Histologic specimens of the implanted defects demon- 
strated reactive bone formation surrounding the anorganiec particles as early 
as thirteen days postoperatively. The anorganic particles were rapidly re- 
modeled with new bone formation from the host tissue. 

It is believed that, on the basis of this previous experimental work on the 
rhesus monkey, ethylenediamine-extracted animal bone offers a new source of 
osseous tissue which could be applied to many oral surgical procedures as a 
substitute for fresh autogenous bone, banked homogenous bone, or various 
alloplastic materials. 

Such a substitute is particularly useful in the military services, where 
there is need of an inexpensive, readily available source of osseous tissue for 
use in the treatment of traumatic injuries in the event of a national emergency. 

The purpose of this study was not to compare anorganic animal bone im- 
plants with autogenous or homogenous bone transplants but merely to estab- 
lish whether the implanting of anorganic bone particles into oral bony de- 
fects of human patients would be followed by the same clinical and roent- 
genographic pattern as that observed following the filling of similar defects 

*Naval Dispensary, Navy Department, Washington, D. C. 

The opinions or assertions contained in this article are the private ones of the writer 
and are not to be construed as official or reflecting the views of the Navy Department or the 
naval service at large. 


Figs. 2 to 6 and excerpts are taken from Boyne, P. J., and Losee, F. L.: Use of 
Anorganic Heterogenous Bone in Oral Bony Defects, U. S. Armed Forces M. J. 8: 789- 794, 1957. 
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of the monkey with anorganic osseous material. A total of twenty-four anorganic 
heterografts were placed in various types of bony defects. Nine of these 
implants were placed in the bone cavities following the enucleation of radicular 
cysts, six were placed in the periapical bony lesions following endodontic therapy 
and periapical curettage, three were placed following enucleation of naso- 
palatine-duet cysts, and six were placed in the bone sockets following tooth 
extraction. In all eases healing was uneventful; postoperative edema and 
ecchymosis were minimal, and no untoward reactions were observed. In no 
ease was there any clinical evidence of foreign-body response on the part of 
the oral tissues. In some eases, an immediate denture prothesis was inserted 





Fig. 1.—<An illustration of anorganic bovine cortical bone particles which have been per- 
fused with vinyl acetate to demonstrate the large number of gross macrocanalicular spaces 
existing in this material. The illustrated macrocanals, together with smaller microscopic 
spaces, are free of organic debris in anorganic bone and offer patent channels for revascular- 
ization and remodeling by the host tissue. (This specimen and photograph are reproduced 
through the courtesy of Dr. Lloyd A. Hurley and Mr. C. W. Miller.) 


over the areas operated upon without discomfort to the patient and the tissues 
healed rapidly beneath the prosthetic appliance. The length of the postopera- 
tive follow-up periods in the reported cases varies from eight to twenty-eight 
weeks. Radiographs taken six weeks postoperatively demonstrated a tendency 
toward uniformity of bone density between the grafted areas and the surround- 
ing bone with a development of an apparently normal trabecular pattern being 
demonstrated in the latter part of the postoperative course. 

Representative cases of each of the four types of defects are presented 
here to demonstrate the use of this material. 


Case Reports 


Case 1. Radicular and Incisive Canal Cystic Defects——A 32-year-old white naval 
officer reported to the dental clinic on Jan. 9, 1957, with the complaint of a chronic 
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Fig. 2. Fig. 3. 





Fig. 4. 


Fig. 2.—Case 1, radicular and nasopalatine-duct cystic defects. A preoperative radio- 
graph demonstrating a large radiolucent area in the edentulous right maxilla extending from 
the apex of the right cuspid tooth mesially to join a radiolucent area in the region of the 
incisive canal. These radiolucent areas, upon microscopic examination, were found to contain 
a radicular and a nasopalatine-duct cyst. 

Fig. 3.—Case 1. A postoperative radiograph taken one week after enucleation of both 
the radicular cyst and the nasopalatine-duct cyst and the placing of grafts consisting of an- 
organic bovine bone particles in the bony defects. (The left lateral incisor and the right 
cuspid were removed at the time of surgery.) 

Fig. 4.—Case 1. Roentgenographic examination six weeks postoperatively reveals a 
tendency toward uniformity of density of the osseous tissues. None of the graft particles had 
been extruded or exfoliated. Clinically the edentulous ridge was firm and well healed. 
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recurrent swelling beneath an anterior maxillary fixed bridge. Oral examination revealed 
a hard, tender swelling in the mucobuccal fold just mesial to the right maxillary cuspid 
which served as an abutment for the bridge replacing the right central, right lateral, and 
left central incisors. In addition, a slight nontender swelling of the incisive papilla was 
noted. The patient stated that the bridge had been constructed five years previously. 
Radiographic examination demonstrated a large radiolucent area in the edentulous anterior 
maxilla extending from the apex of the right cuspid mesially to the region of the incisive 
canal where another radiolucent area was present (Fig. 2). 


Fig. 5. 





Fig. 6. 


_ Fig. 5.—Case 2, periapical curettage defect. View of the operative site following peri- 
apical curettage shows the large bony defect involving the apices of the maxillary left cen- 
tral and lateral incisor teeth. (The pathologic specimen was diagnosed microscopically as a 
radicular cyst.) 

Fig. 6—Case 2. View of the operative site following placement of graft particles of 
anorganic cortical bovine bone. 


On Jan. 11, 1957, under local infiltration anesthesia, the areas of the bony lesions were 
exposed by elevating the labial mucoperiosteum and by raising a palatal mucoperiosteal flap 
extending from first premolar to first premolar. The incisive foramen and canal were 
markedly enlarged and contained a cystic mass, which was removed. Likewise, a large 
cystic mass was found to have perforated the labial bony cortex. This lesion was 
enucleated in toto, and the bony defect occupied by the lesion was found to have extended 
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into the incisive canal defect. The right cuspid and the left lateral incisor were extracted. 
A graft of 20-mesh anorganic cortical bovine bone was inserted into both cystic bony 
cavities and the mucoperiosteal flaps were closed (Fig. 3). An immediate partial prosthesis 
was inserted, replacing the five anterior teeth. 

The postoperative course was uneventful. Minimal swelling on the first postoperative 
day rapidly subsided. The patient received 300,000 units of procaine penicillin, intra- 
muscularly for two days prior to the operation and for four days postoperatively. Radio- 
graphic examination six weeks after surgery revealed an apparent tendency toward a uni- 
formity of density of the osseous tissues in the grafted area (Fig. 4). The edentulous 
alveolar ridge was firm and well healed at this time, and there had been no evidence of 
extrusion or exfoliation of any of the graft particles. 


Case 2. Periapical Curettage Defect.—A 24-year-old white man reported to the 
dental clinie on Jan. 1, 1957, with the complaint of pain and swelling in the area of the 
maxillary left incisors. Radiographic examination revealed a large area of periapical 
radiolucency involving the left central and lateral incisor apices. Both teeth were carious 
and nonvital. The patient was placed on antibiotic therapy consisting of 300,000 units of 
procaine penicillin intramuscularly for five days. 





Fig. 7. Fig. 8. 


Fig. 7.—Case 2. Preoperative radiograph taken after endodontic therapy but before 
periapical curettage demonstrating a large area of periapical radiolucency involving the 
maxillary left central and lateral incisor teeth. 

Fig. 8.—Case 2. Six weeks following periapical curettage and the placement of anorganic 
cortical bovine bone in the bony defect, there appeared radiographically to be a tendency 
toward a uniformity of bone density and trabecular pattern in the grafted area. 


Endodontic therapy was undertaken during this period, and on January 8, 1957, root 
sanal fillings were placed in the teeth (Fig. 7). On the same day a periapical curettage was 
performed under local anesthesia (Fig. 5). A large cystlike mass was enucleated from the 
area, and the bony defect was filled with 20-mesh anorganic cortical bovine bone particles 
(Fig. 6). The incision was closed with 0000 nylon interrupted sutures. 

The postoperative course was uneventful. The minimal edema present on the first 
postoperative day rapidly subsided. There was no extrusion or loss of any of the graft 
particles and there was no clinical evidence of foreign body reaction. Postoperative 
radiographs six weeks after surgery (Fig. 8) revealed an apparent tendency toward a uni- 
formity of density in the graft area and in the surrounding bone. 


“ Case 3. Exodontic Defect.—A 30-year-old white naval officer was referred for the 
extraction of a supernumerary tooth lying between the mandibular left first molar and 
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second premolar. The patient had been treated in the past for acute uleeromembranous 
gingivitis, and all incubation zones were being eliminated as part of the periodontal 
therapy. The supernumerary tooth was situated in a vertical position and was tightly 
wedged between the molar and the premolar (Fig. 9). After removal of the tooth, it 
appeared that considerable recession of the gingival tissue with loss of alveolar ridge 
height might result with the healing of the extracted alveolus. 

It was felt that anorganic bone particles implanted in the socket might conceivably 
aid in the maintenance of normal bony contour. 

Anorganic cortical bovine bone particles were placed in the alveolus of the extracted 
supernumerary tooth and the mucoperiosteum was closed (Fig. 10). 

Clinical healing of the area was uneventful, and no inflammatory reaction occurred 


at the extraction site. 
At the end of three weeks the gingival tissue overlying the alveolus was firm and well 


contoured. 


Fig. 9. 





Fig. 10. 


Fig. 9.—Case 3, exodontic defect. A radiograph demonstrating a supernumerary tooth 
located between the second premolar and first molar tooth. The crestal alveolar bone is 
markedly thin in the interproximal areas surrounding the supernumerary tooth. 

__ Fig. 10.—Case 3. Postoperative radiograph demonstrating the anorganic graft particles 
within the alveolus of the extracted supernumerary tooth. 


Case 4. Nasopalatine-Duct Cyst Defect.—A 34-year-old white Marine sergeant re- 
ported to the dental clinie on Oct. 11, 1956, with the complaint of pain and swelling in the 
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roof of the mouth. Roentgenographic examinations revealed a radiolucent area located 
between the two central incisors, which were nonecarious and vital (Fig. 11). The region 
of the incisive papilla was tender and swollen upon examination. On the following day, 
under local infiltration anesthesia, a palatal mucoperiosteal flap was raised, exposing the 
incisive canal. A large cystic mass was found extending from this structure. This cystic 
mass was enucleated and a graft of 20-mesh anorganice bovine bone particles was inserted 
into the cystic defect. The mucoperiosteum was closed and the patient was given anti- 
biotic therapy in the form of oxytetracycline, 250 mg. every six hours for five days. The 
operative site healed without incident, and postoperative radiographs taken eight weeks 
after surgery demonstrated a gradual disappearance of the radiopaque outline of the 
former cystic area with an apparent replacement of the graft particles by normal osseous 


tissue of the host (Fig. 12). 





Fig. 11. Fig. 12. 

; Fig. 11.—Case 4, nasopalatine-duct cyst defect. A radiograph demonstrating a large 
radiolucent area in the midline of the maxillae. This area resembled an incisive canal cyst 
microscopic examination of the lesion confirmed this diagnosis. 

Fig. 12.—Case 4. A radiograph taken eight weeks postoperatively demonstrating an 
apparent tendency toward the development of a normal trabecular pattern in the area of the 
former cystic defect. 


Discussion 


From a clinical standpoint, anorganic bone is easily manipulated. It may 
be stored at room temperature. It need not be stored under sterile conditions 
or stored in any antibiotic solution, since this osseous material is autoclaved 
just before its use in the surgical procedures. This material appears to be 
adaptable to the surgical techniques used for the insertion of autogenous or 
banked homogenous bone particles in bony cystic defects of the oral cavity 
(for example, freeze-dried homogenous bone).* 7 The bony defects in each 
case were slightly underfilled, and a close adaptation of the mucoperiosteal flap 
was obtained. The absence of any inflammatory response clinically and the 
retention of the graft without extrusion or exfoliation of the graft particles 
were thought to be indicative of initial clinical host acceptance. 
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Summary 


Limitations in both the number of cases reported and the length of the 
follow-up periods preelude the establishing of any definite conclusion at this 
time as to the ultimate fate of these implanted anorganic heterografts. 

However, the absence of any clinical evidence of foreign-body reaction on 
the part of the host and the character of the postoperative radiographs indicate 
a pattern of host acceptance similar to that found in animal experimentation 
involving the implantation of anorganic bone in the long bone of dogs’ * and 
to that demoristrated by Boyne and Losee** in the oral bony defects of 
monkeys. 

It is believed that further studies on the clinical and radiographic long- 
term status of anorganie bone grafts will indicate a definite application of this 
material to many oral surgical procedures. 


The anorganic osseous material for this study was supplied by Captain Fred L. Losee 
of the Dental Division, Naval Medical Research Institute, National Naval Medical Center, 
Bethesda, Maryland. 
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Professional News Items 


University of Alabama 
The University of Alabama School of Dentistry will present the following refresher 
courses during the month of May: 


May 1, 2, and 3, 1958. Victor H. Sears, D.D.S. 


Complete Denture Prosthesis. 
Harry Sicher, 


Surgical Anatomy of the Head and Neck. May 17, 18, and 19, 1958. 
M.D., D.Se. 

Etiology and Diagnosis of Pain of Dental Origin. May 20 and 21, 1958. Harry 
Sicher, M.D., D.Se. 

Removable Orthodontic Appliance Construction. 
D. Gore, D.D.S. 

For further information, please write to Director, Refresher Course Program, Uni- 

versity of Alabama School of Dentistry, 1919 Seventh Ave. South, Birmingham, Alabama. 


May 24, 25, and 26, 1958. Samuel 


University of Pennsylvania 
Applications for a fellowship in oral pathology are requested. 
is supported by the American Cancer Society, is tenable at the Department of Pathology, 
School of Dentistry, University of Pennsylvania, for a one-year period beginning Aug. 1, 


The fellowship, which 


1958. <A stipend of $3,600.00 accompanies the fellowship. 

Each candidate should submit a curriculum vitae and letters of reference. Reply 
to Dr. C. E. Wilde, Jr., Department of Pathology, School of Dentistry, University of 
Pennsylvania, 4001 Spruce St., Philadelphia, Pennsylvania. 


Tufts University 
Tufts University School of Dental Medicine announces the following postgraduate 
refresher courses: 

DPG. 802. Oral Roentgenology. April 22 and 23, 1958. Dr. John H. Barr, Professor 
of Oral Diagnosis and Roentgenology. Tuition, $50.00. Enrollment limited. 

DPG. 501. Clinical Dentistry for Children. June 9, 10, and 11, 1958. Drs. Frederic 
Shiere, Helmi Fogels, Harold Berk, and Philip McCaul. Tuition, $75.00. Class 
limited to twelve. 

DPG. 704. Full Denture Prosthesis. June 2 through June 6, 1958. Dr. Irving Hardy, 
Professor of Graduate and Postgraduate Prosthetics. Tuition, $150.00. Class 





limited to seven. 
For application blank, write to Director, Postgraduate Division, Tufts University 


School of Dental Medicine, 136 Harrison Ave., Boston, Massachusetts. 


Irving R. Hardy To Be Honored 
at Testimonial Dinner 


The faculty of Tufts University School of Dental Medicine announces a testimonial 
dintier for Dr. Irving R. Hardy, Professor of Graduate and Postgraduate Prosthetics, to 
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be held on Wednesday evening, April 30, 1958, on the campus of Tufts University in 
Medford, Massachusetts. 

Cocktails will be served at 6 P.M. in the Alumnae Lounge, followed by dinner at 
7 p.M. in Jackson Gymnasium. The cost will be $10.00 for each individual and $20.00 for 
each couple. 

Reservations should be mailed to Dr. L. Walter Brown, Jr., Chairman, Prosthetic 
Dentistry Department, 136 Harrsion Ave., Boston 11, Massachusetts. 


Bronx Municipal Hospital Center 


The Bronx. Municipal Hospital Center, Pelham Parkway and Eastchester Rd., Bronx, 
New York, announces that there will be a joint dental radiology symposium on Monday, 
April 7, 1958, at Jacobi Hospital, second-floor auditorium, from 2 to 4 P.M. The topics to 
be discussed are (1) Problem of X-ray Diagnosis and Interpretation of Jaw Lesions and 
(2) Problems Associated With Radiation Therapy About the Jaws and Oral Cavity. 


Michael Reese Hospital Medical Center 
Chicago, Illinois 

The Department of Dentistry of Michael Reese Hospital Medical Center, Chicago, 
Illinois, has assumed sponsorship of the Histopathology Study Club effective Jan. 1, 1958, 
according to Dr. Saul Levy, chairman of the department. Formerly associated with the 
Colorado Dental Foundation, the Histopathology Study Club has a national and interna- 
tional membership of 110 practicing dentists, teachers, and research men. 

Under the Colorado Dental Foundation, the Study Club was primarily an educational 
effort. This concept will be continued; under the Michael Reese sponsorship, however, 
the effort will be extended to a diagnostic service as well. 

According to Dr. Balint Orban, one of the Club’s founders in 1949, “Michael Reese 
with the very excellent medical staff and a large consulting dental staff is a potential 
center for a complete diagnostic service in the field of oral pathology.” Dr. Orban will 
continue to direct the histopathology section of the Club. 

The sponsorship by the Michael Reese Dental Department was undertaken with the 
express purpose of eventually incorporating the advantages of this club into our dental 
intern-teaching program and, in keeping with the department’s expansion plans, to make 
this a nucleus for a future central diagnostic clinic. 

Members of the Advisory Council of the Study Club are Drs. Everett C. Claus, Denver, 
Colorado; Arthur Elfenbaum, Chicago, Illinois; Frank Everett, Portland, Oregon; Charles 
W. Finley, Lubbock, Texas; Calvin L. Foss, San Diego, California; John A. Kollar, Jr., 
Chicago, Illinois; John M. Nabers, Wichita Falls, Texas; Harold G. Ray, San Francisco, 
California; Jacoby T. Rothner, Philadelphia, Pennsylvania; Otto Saphir, Chicago, Illinois; 
Harry Sicher, Chicago, Illinois; Joseph P. Weinmann, Chicago, Illinois; and Frank M. 
Wentz, Chicago, Illinois. 

All queries, communications, and biopsies should be addressed to the Histopathology 
Study Club, Dental Department, Michael Reese Hospital, 29th St. and Ellis Ave., Chicago 


16, Illinois. 


Veterans Administration 
Medical Teaching Group Hospital 


The Veterans Administration Medical Teaching Group Hospital of Memphis, Ten- 
nessee, announces that two rotating dental internships and one residency in prosthodontia 
will be available for the year beginning July, 1958. 

Information and application forms may be obtained from the Chief of the Dental 
Service, Veterans Administration Medical Teaching Group Hospital, Memphis, Tennessee. 
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Third Dental Education Workshop 


“Professionalized Dental Teachers for the Dentist of Tomorrow” is the theme of the 
third of three workshops for the improvement of dental education, which will be held on 
Friday, April 11, 1958, at the Hotel Statler in New York City. 

The workshops are sponsored by the Henry Spenadel Fund for the Advancement of 
Edueation in Dentistry, First District Dental Society, trustee and administrator. The aim 
of the workshops is to stimulate greater participation by the dental profession in the study 
of educational problems and the improvement of dental education. 

An invitation is extended to members of the health professions and the teaching 
profession to attend and participate in the deliberations. Admission is free and anyone 
interested may write to Dental Education Workshops, First District Dental Society, Hotel 
Statler, New York 1, New York, for literature and registration forms. 

Alfred J. Asgis, D.D.S., Ph.D., F.A.C.D. 
Director, Dental Education Workshops 


Beth Israel Hospital Announces Periodontia Course 


The Dental Department announces a postgraduate course in periodontia to be given 
in the spring of 1958. 

A two-week seminar in periodontia is scheduled for March 17 to March 28. The objec- 
tive of this seminar is to present to the practitioner all of the techniques employed in periodon- 
tal therapy, as well as theoretical background. It will include etiology, diagnosis, and treat- 
ment of various diseases of the supporting tissues of the teeth. Periodontal pocket therapy, 
as well as an over-all mouth rehabilitation program, will be stressed. Local environmental 
factors and systemic influences in periodontal therapy will be discussed. The material will 
be presented by lectures, demonstrations, and clinics. The tuition fee is $350.00. A deposit 
of $150.00 is necessary for enrollment. Co-Directors of the course are Drs. Henry M. Gold- 
man and Bernard Chaikin. 

For further information, write to Director of Public Relations and Education, Beth 
Tsrael Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


Doctors’ Orchestras Formed in New York City 


Dentists and members of allied professions are invited to become members of two 
doctors’ orchestras in New York City. Nonmedical musicians may also join. The Doctors’ 
Orchestral Society of New York rehearses Thursday evenings in the auditorium of the 
Stuyvesant High School, 15th St. and First Ave., New York City, at 8:30 p.m. The Brooklyn 
Doctors’ Symphony meets Wednesday evenings in the auditorium of the Brooklyn High 
School of Home Making at 901 Classon Ave., Brooklyn, at the same time. Both groups are 
rehearsing now. 

For further details, contact Dr. Benjamin A. Rosenberg, 909 President St., Brooklyn 15, 
New York. 
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Reviews of New Books 


Orthodontics: Principles and Prevention and Orthodontics: Practice and 


Technics. (Companion Volumes.) By J. A. Salzman, D.D.S., F.A.P.H.A., 
Director, American Board of Orthodonties; Attending Dentist, Head of 
Orthodonties and Director of the Cleft Palate Center at Mt. Sinai Hos- 
pital, New York; Formerly Chief, Dental Service, New York City Voea- 
tional Schools; Editor, Department of Orthodontic Abstracts and Reviews, 
American Journal of Orthodontics. Philadelphia, J. B. Lippincott Com- 
pany, 1957. Price, $35.00. 


We in the dental profession are indeed fortunate in having in our profession 


a man with the clinical and research experience of the author who is willing to 
give of his time and effort in sufficient amount to organize and set down in book 
form the vast amount of material and information presented in these two 
volumes. 


The volume entitled Orthodontics: Principles and Prevention is outstand- 


ing in its presentation of the basic principles of dental, facial, and skeletal 
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growth and development. It sets forth the effects on the dental mechanism of 
nutrition, endocrine function, muscle activity, anomalous growths, habits, and 
the various other contributing causes of malocclusion. 

It sets forth the principle involved in avoiding and preventing as much 
malformation and malfunction as possible. 

It is an excellent background in orthodontics for the general practitioner 
and for the beginning student of orthodontics. It will also serve to bring the 
practicing orthodontist up to date in the basie principles. 

The volume on Practice and Technics delves deeper into the existing ortho- 
dontie problems. A thorough classification of the etiological factors is presented, 
as well as a thorough study of the various radiographic and appliance techniques. 

The principles of muscle training and occlusal equilibration in retention are 
diseussed. The various appliances for retention are described in detail. This 
volume is an excellent reference volume for the orthodontic practitioner. 


GEORGE J. COLEMAN. 


Surgery of Head and Neck Tumors. By Hayes Martin, M.D., Attending Sur- 
geon, Memorial Hospital; Associate Professor of Clinical Surgery, Cornell 
University Medical College, New York. New York, Paul B. Hoeber, Inc., 
1957. Price, $18.50. 

According to the author, ‘‘the book is addressed primarily to the general 
surgeon.’’ Part 1 of the text is concerned with the basic principles of head 
and neck surgery, while Part 2 is an atlas of operative procedures grouped ac- 
cording to their anatomice sites. 

The illustrations by Mr. Alfred Feinberg, the surgical artist, are excellent. 

Of particular interest to the oral surgeon are the chapters describing 
operations for cancer of the mucosa of the cheek; cancer of the gum, opera- 
tions on the mandible, and operations for tumors of the palate. 

In general, the surgical procedures are clearly presented and the book 
seems to fill the purpose for which it was written. 

The publication is recommended to those who must advise and treat 
patients with tumors of the oral cavity. TIC. 


Tumor Surgery of the Head and Neck. By Robert S. Pollack, M.D., F.A.CS., 
Clinical Instructor in Surgery, Stanford University School of Medicine ; 
Clinieal Instructor in Surgery (Oncology), University of California School 
of Medicine; Assistant Chief of Surgery, Mount Zion Hospital, San 
Francisco. Philadelphia, Lea & Febiger, 1957. Price, $5.00. 


In this new textbook about the anatomy and surgery of the head and neck 
the illustrations are clear and to the point. The surgical procedures are clearly 
presented in conformity with the most recent knowledge on the subject. The 
chapters inelude ‘‘Diagnosis of Head and Neck Tumors,’’ ‘‘Diagnostie Proce- 
dures,’’ ‘‘Isotopes,’’ ‘‘Surgery or Irradiation,’’ ‘‘Preoperative Basie Con- 
cepts,” “Surgical Techniques,” “Postoperative Basie Concepts,” and “Manage- 
ment of Recurrent Cancer.”’ 

The 112 pen-and-ink illustrations are very informative. 

This book of 101 pages seems to fill the purpose for which it was written 
and would supply a useful reference for the oral surgery resident in training 


and practice. 7. 2.C. 
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Hemophilia and Hemophilioid Diseases—International Symposium. By Ken- 
neth M. Brinkhaus, M.D. (Editor), Professor of Pathology, University of 
North Carolina, Chapel Hill. Chapel Hill, N. C., The University of North 
Carolina Press, 1957. Price, $7.50. 


The proceedings of an international symposium, “Hemophilia and the 
Hemophilioid Diseases,” are published in this 265-page volume. There are 
twenty-nine chapters, each written by authorities in their field. 

The chapter on “Dental Management of the Hemophiliac” is excellent. 

The volume will serve the editor’s purpose in bringing to a wider audience 
the material covered by the symposium. By bringing together into one publica- 
tion so many dreas of current investigation, this text will be useful to the dental 
student and the practitioner. It should find a place in every dental library. 


T. J. C. 


Accepted Dental Remedies. ed. 23. Chicago, American Dental Association, 
1958. 214 pages. Price, $3.00. 


Accepted Dental Remedies 1958 represents a new look at the drugs used in 
the present-day practice of dentistry and the problems which face the dentist. 
The material in this edition not only has been brought up to date but it has been 
reorganized in order to make the book easier for the busy practitioner to use. 
A greatly expanded table of contents provides an outline of the important sec- 
tions of the entire book. 

Since it has become increasingly clear that the dentist must be aware of 
the total health status of his patients, a new chapter has been added to Ac- 
cepted Dental Remedies. This chapter provides a brief outline of the significance 
to the dentist of some of the drugs which physicians frequently administer to 
ambulatory patients who may then come to the dentist’s office for concurrent 
dental care. The chapter on emergencies has been expanded to emphasize the 
desirability of anticipating and preventing the development of emergency 
situations. Here again emphasis is placed upon the desirability of recognizing 
the health status of the patient. These revisions reflect the increasing recognition 
of the important contributions which dentistry makes to total health eare. 















Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Cancer of the Tongue: A Study Based on 653 Patients. S. Cade and E. S. Lee. Brit. J. 

Surg. 44: 433-446, March, 1957. 

Cade and associates have made observations on 653 patients. Whereas in 1925 there 
were ten men to one woman among the patients with cancer of the tongue, this ratio has 
gradually fallen to 2:1. They differentiate between ‘‘small’’ and ‘‘large,’’ rather than 
early and late, lesions since reliable statements about the length of the history were rare. 
The lymph nodes had become involved in 57 per cent of the patients when first seen, and in 
about one-half of the remaining 43 per cent the lymph nodes became involved later. 
Histologically, all but eight of the tumors were squamous-cell carcinoma. 

In interstitial radium therapy, the implantation was carried out under general anes- 
thesia, with an endotracheal tube and a throat pack. The position of the standard radium 
needles is checked by roentgenograms; this is necessary for the calculation of the dose. 

With a dose rate of from 40 to 50 r per hour, a total dose of 7,000 to 8,000 r can be 
given in seven days. The authors carried out 573 tongue implants in 507 patients. 
Conventional roentgen therapy with 200 or 400 kv. has proved disappointing, and these 
rays should be used only in dosages of 2 million volts. The authors used teleradium units 
whenever external irradiation seemed indicated, and recently they used radioactive cobalt. 
They believe that radical surgery is rarely necessary, primary radium resistance or post- 
irradiation recurrences being about the only indications for radical operations. 


The treatment of choice for cervical lymph nodes remains radical or block dissection 
of the neck under certain well-defined conditions. Taking into account the great palliative 
value, the authors believe that radium therapy remains the method of choice in the great 
majority of patients. 


Td. G. 











Tuberculosis of the Facial Bones. (La tubercolosi delle ossa della faccia.) Giuseppe 


Canepa. Arch chir. ortop. 21: 375, November, 1956. 


The incidence of the disease decreases with the age of the patient. Often other 
tubercular lesions of the bones or lungs are present. The presence of lesions of the teeth 
and gums favors the establishment of the infection. 

The localization was in the mandible in seventeen patients, the malar bones in nine, 
and the upper maxilla in eight. Fracture of the mandible is a very rare occurrence in 
spite of the extension of the lesion. 

The diagnosis, which is easy to make when other tubercular lesions are present, is 
difficult when the localization in the facial bones is the primary lesion or the most evident. 


The treatment was conservative and surgery was resorted to only when a sequestrectomy 
was needed. 


T. J. C. 
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ORAL MEDICINE 


Grand Rapids Fluoridation Study—Results Pertaining to the Eleventh Year of Fluoridation. 
F, A, Arnold. Am. J. Pub. Health 47: 539-545, May, 1957. 


The results of eleven years of water fluoridation in Grand Rapids, Michigan, for both 
deciduous and permanent teeth, have been summarized. The results of this study, together 
with others which have been conducted for similar periods, indicate the feasibility of this 
procedure for the control of dental caries. In all studies the findings show a reduction of 60 
to 65 per cent in the prevalence of caries in the permanent teeth of children born subsequent 
to the change in water supply. Furthermore, the evidence strongly suggests beneficial 
effects on teeth which were formed, or erupted, prior to the initiation of water fluoridation. 


T. J. G 


ORAL SURGERY 


Stensen’s Duct: Key to Parotidectomy. S. W. Ulin, E. W. Erhrlich, and J. W. Smith. 
A. M. A. Arch. Surg. 75: 138, July, 1957. 


The purpose of this paper is to relate the author’s anatomic and clinical experience 
with the use of Stensen’s duct to gain access to the facial nerve branches and gland and 
to present a compendium of surgical techniques for parotidectomy. 

The duct averages 3 mm. in diameter and can be probed intraorally with a lacrimal 
duct probe. The orifice is well marked, and the duct follows a short, straight course. 

Traction on Stensen’s duct helps to direct the dissection along the cleavage plane 
between the parotid gland, the facial nerve, and the underlying masseter muscle. 

An approach to parotidectomy which utilizes Stensen’s duct is described. 


vt. J. G 


The Viability of Preserved Bone. 8S. L. Haas. Surg., Gynec. & Obst. 105: 409, October, 
1957. 


Bone banks have been established in many institutions to preserve bone. This study 
was undertaken to determine the most favorable temperature, the most satisfactory media, 
and the optimum length of time bone may be kept in storage to obtain the most successful 
clinical result. 

The author’s conclusions are that bone preserved in citrated blood possesses the 
longest survival period of osteogenic cells and exhibits the greatest power of proliferation 
of these cells. 

A temperature of about 5° C. was the optimum temperature for preservation of 
osteoblastic activity. 

Autogenous bone, when used at once, offers the greatest chance for a successful 
result whenever it is necessary to use a graft of bone. 


T. J. C. 


The Use of Tongue Flaps in Head and Neck Surgery. John J. Conley, Felix de Amesti, 
and Max K. Pierce. Surgery 41: 745, May, 1957. 


This article deals with the use of the tongue in closing various surgical wounds of the 
head and neck, which usually are the result of radical removal of malignant lesions. 

In resection of a large lesion of the floor of the mouth, mandible, and tongue, the 
residual portion of the tongue is sutured to the mucous membrane of the ipsilateral cheek. 
When an immediate graft is done, the tongue can be used to cover as well as nourish the 
graft. 

When the lesion is limited to the floor of the mouth and tongue with involvement of 
the mandible, the primary lesion as well as the contents of the ipsilateral neck are removed 
by the “pull through” technique. 
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Extensive extirpation of lesions of the midanterior floor of the mouth usually leaves 
a large defect. After the radical resection the residuum of the tongue is sutured to the 
inferior aspect of the mucous membrane of the lower lip. 

The treatment of extensive lesions of the base of the tongue and larynx is radical 
extirpation with neck dissection. The base of the tongue is then pulled down and sutured 
to the mucosa of the hypopharynx or upper esophagus. z6.6. 


Secretory Sialography in Diseases of the Major Salivary Glands. Philip Rubin and John 
F. Holt. Am. J. Roentgenol. 77: 575, April, 1957. 


Secretory sialography includes postinjection films of the salivary glands following 
stimulation of the salivary flow. Stensen’s or Wharton’s duct is cannulated with a No. 60 
polyethylene catheter. Radiopaque material (preferably Pantopaque) is injected through 
the catheter until pain occurs, and injection phase stereoscopic roentgenograms are made. 
The patient then sucks a lemon for one minute to stimulate the salivary flow. The post- 
stimulation films are made five minutes later. The normal salivary gland empties in less 
than five minutes. 

Sialography is contraindicated in acute inflammation of the salivary glands. Ob- 
structive sialodochiectasis is subdivided into those conditions with calculi and those with 
strictures. 

In chronic obstructive sialodochiectasis the usual sialographic finding is dilatation 
of the main duct and its primary and secondary ramifications. Retention of the dye after 
salivary stimulation indicates the degree of obstruction and impairment of secretory 
function. 

The article contains considerable detail as to technique and interpretation. 


T.. J. &. 


MALIGNANT ORAL TUMORS 


Carcinoma Arising in Odontogenic Cysts of the Jaw. S. Falkner, G. Herberts, and 8S. Olvin. 

Sartryck ur Odontol. Tidskr. 65 N: 3, 1957. 

A case of carcinomatous change in the epithelium of a cyst in the mandible of a 51- 
year-old man is reported. The patient had been treated for eight months without any 
pathologic examination being made. 

The clinical, radiologic, and pathologic findings strongly suggest that the lesion was 
a radicular cyst and that there was carcinomatous transformation. The patient is reported 
to have died of metastasis, although autopsy was not performed. 

Eight cases, reported by other authors, of carcinomas arising from the ectodermal 
odontogenic cysts of the jaws are reviewed. 7.2. %. 


Etiological Factors in Mouth Cancer; an Approach to Its Prevention. Ernest L. Wynder 

and Irwin J. Bross. Brit. M. J. 1: 1137, May, 1957. 

With a control series of 453 patients, 659 cases of cancer of the oral cavity were 
studied for possible etiological factors. 

Tobacco is shown to be an important factor, particularly in pipe and cigar smokers 
but also to a lesser degree in cigarette smokers. Alcohol, particularly whiskey, is shown 
to have a marked influence on the development of cancer of the mouth, although separation 
of the tobacco and alcohol factors was not a simple matter and the use of alcohol might it- 
self have contributed to nutritional deficiencies of etiological importance. 

Syphilis is shown to have some importance, particularly in cancer of the tongue. 

T. J. C 
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Operative Oral Surgery 


THE CLINICAL IMPORTANCE OF THE SURGICAL ANATOMIC 
SPACES OF THE HEAD AND NECK 


Ronautp H. Bett, B.S., D.D.S.,* CLEVELAND, OHIO 


The Problem 


WELLINGS in or about the face have long been a perplexing problem to 

the healing arts. The initial obstacle was perhaps a lack of understanding 
of the anatomie structures involved, but today this problem has been partially 
alleviated by newer concepts of research and teaching. The introduction of 
antibiotics once appeared to be the answer, but we have since learned that 
these drugs constitute a conjunctive rather than a substitute therapy. With 
advances in biochemistry and physiology, new light has been shed on the 
subject, and certainly the fields of preventive dentistry and medicine have 
revealed outstanding progress toward relieving the incidence of such path- 
ologie entities. 

The fact remains, however, that these swellings still do and probably 
always will occur, leaving us apprehensive for the acutely ill patient. As long 
as the capricious behavior of these phenomena is not completely understood, 
patients cannot be treated with the complete confidence that they deserve. 
Therefore, this study will be directed toward a more complete understanding 
of the various facets concerned with infectious swellings in the head and neck, 
particularly those of odontogenic origin. 

History 

A perusal of the titles alone of dental and medical literature, surprisingly 
enough, exposes a story of its own. All the early articles on infectious swell- 
ings of the head and neck were concerned with regional anatomy. Those were 
the days when surgical intervention was the alternative to ‘‘wait-and-see’’ 
treatment, and surgeons were somewhat befuddled as to the exact anatomic 
location of the infections. 

It is significant that the three monumental studies of the anatomy of 
fasciae and fascial spaces of the head and neck were performed and published 
in ante-antibiotic times. These studies were the works of Coller and Yglesias’® 
in 1935, Grodinsky and Holyoke‘ in 1938, and Dingman? in 1939. The majority 
of articles that followed alluded to these findings in one way or another. 





*Presently Captain, DC, USAR; Chief, Oral Surgery Section, Smoke Bomb Hill Dental 
Clinic, Fort Bragg, North Carolina. 
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The middle 1940’s brought a change to the trend of anatomic importance. 
With the advent of penicillin, case reports began to proclaim the wonder 
drug as a panacea. As more antibiotics came into use, first single case reports, 
then a deluge of multiple case histories, and finally statistics disclosed reduced 
morbidity and mortality rates resulting from the plethora of these new drugs. 
Anatomy, for the time being, was relegated to a level of subordinacy. 

Early in the 1950’s, the fallibility of the antibiotic ‘‘crutch’’ was realized, 
in part due to the development of resistant strains of microorganisms. The 
literature began to divulge that infectious swellings were not responding as 
expected to antibiotic drugs, but rather were being masked by the drugs. 
Patients were becoming fatalities rather than statistical cures. 

By the middle of the 1950’s, the literature disclosed antibiotics as tanta- 
mount to surgical care based upon anatomic consideration. It is at this point 
that our regimen now stands, and doctors who are called upon to treat facial 
swellings with any degree of frequency can appreciate its importance. 


Explanation of Terms 


Confusion has arisen from the classification of the pathologic entities of 
infections of the face and neck; of course, this is not wholly unexpected. 
Differential diagnosis often is difficult, especially since there is no sharp line 
of demareation between the entities. When we remember that all swellings of 
the face and neck ean be explained by their anatomic relationships, there is 
a greater chance of correctly identifying the pathology involved. 

Cellulitis is best described as inflammation of the areolar and loose sub- 
cutaneous tissues. It is the initial stage in fascial space infections, and it 
usually occurs locally near the portal of entry. Edema, redness, throbbing 
pain, and tenderness are associated with acute cellulitis. 

If cellulitis does not subside uneventfully, the local area may suppurate. 
Suppuration is also referred to as abscess formation, localization, walling-off, 
coming to a head, or pointing. Because of the softening and liquefaction of 
tissues, fluctuation is demonstrable. However, the pus may spread to involve 
adjacent fascial planes. 

When a cellulitis fails to suppurate, but further infiltrates the subeutaneous 
tissues in a brawny fashion, we have a phlegmon. The overlying skin is bluish 
red in color as a result of tissue cyanosis.2 Whereas the abscess is inelined 
toward demarcation, the phlegmon is prone to progression.*® 

In résumé, a cellulitis is a more localized area of inflammation of connec- 
tive tissue, a phlegmon is a widespread cellulitis, and an abscess is an area 
of cellulitis which has suppurated. 


Anatomic Consideration 


Although much investigative work has been done in this field by various 
competent dental and medical researchers, there is by no means any singular, 
harmonious agreement as to the anatomic considerations of infections of the 
head and neck. It must be kept in mind that fascial spaces anywhere in the 
body are only potential and that definite limitations of a space are thus 
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difficult to establish. Fortunately, with the advent of antibiotics and good , 
surgical procedure, patients quickly recover from these once highly dangerous 
infections, and autopsies on infected spaces are extremely rare. Therefore, the 
diseussion of the fascial spaces of the head and neck is a result of my own 
anthology and cadaver dissections. 

Fasciae.—Malgaigne, in 1838, said that ‘‘cervical fasciae appear in new 
form under the pen of each author who attempts to describe them.’’* I do 
not interpret this to mean that descriptions are preconceived ideas, but rather 
that there is a great variation between species as well as between individuals. 

The fasciae are continuous layers of connective tissue consisting of super- 
ficial and deep layers. They vary in strength and thickness, and envelop, 
separate, and support internal structures. Clinically, the fasciae have two 
funetions: (1) surgical orientation and (2) directing the course of infection. 

The superficial cervical fascia (tela subeutanea) is a continuous sheet 
extending from the head and neck into the region of the thorax, shoulders, 
and axillae.* It is a layer of loose connective tissue located directly beneath 
the skin, occupying the interval between the overlying integument and the 
underlying superficial layer of deep cervical fasciae.’ In its deeper portion 
it contains the platysma muscle, while more superficially it contains the muscles 
of facial expression.‘ Nerves, vessels, lymphaties, and fat deposits are found 
throughout. 

The deep cervical fasciae underlie the tela subeutanea and are composed of 
superficial, middle, and deep layers. These, in turn, may be further subdivided 
as indicated. 

The superficial layer of deep fascia completely encircles the neck and 
continues upward on the face, where it sheathes the parotid gland and 
masseter muscle, attaches to the zygoma, and continues superiorly as the outer 
layer of the temporal fascia.© Those muscles, nerves, vessels, and glands of 
the neck which are not enmeshed in the tela subeutanea are contained in 
processes which extend inward from this layer to join with the deeper layers 
of the cervical fasciae. The submaxillary gland is sheathed in this manner. 

The middle layer of deep cervical fascia is subdivided into three layers: 
(1) a sternohyoid-omohyoid layer and (2) a sternothyroid-thyrohyoid layer, 
each of which invests these respective muscles, and (3) the visceral layer (also 
known as the pretracheal or bueccopharyngeal layer) which surrounds the 
thyroid gland, trachea, and esophagus.‘ Beeause of this pretracheal layer, 
the middle cervical fascia is often referred to as the pretracheal fascia. In 
its lateral extension, it coalesces to the carotid neurovascular bundle which 
contains the carotid artery, internal jugular vein, and vagus nerve.® 

The posterior or deepest layer of deep fascia is divided into alar, pre- 
vertebral, and sealenus fasciae. The alar layer posteriorly and laterally joins 
with the middle cervieal layer in forming the carotid neurovaseular bundle. 
The prevertebral fascia lies anterior to the bodies of the vertebrae from the 
base of the skull to the coecyx, while the sealenus fascia covers the anterior, 
middle, and posterior scalenus muscles. 
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The importance of these fascial planes will be more fully understood as 
we proceed with the delineation of the fascial spaces. 

One item that warrants clarification at this point, however, is the use of 
the term carotid neurovascular bundle. Most authors have alluded to the tissue 
which surrounds the great vessels of the neck as the carotid sheath. Sicher,’ 
however, claims that the carotid sheath as described simply does not exist. 
Batson® reiterates that there is no carotid sheath or capsule and believes that 
the German term carotid bundle (a neurovascular cover) is more accurate, 
since what has been called carotid sheath is really tunica adventitia with its 
sympathetic nerve supply. When we dissect down to glistening clean carotid, 
we will have stripped off the tunica adventitia with its sympathetic nerve 
supply and, therefore, will get dilatation of the vessels. We have now reached 
tunica media. 

Fascial Spaces.—Fascial spaces are potential areas between planes of 
fasciae. When the loose connective tissue which normally binds fascial planes 
together is destroyed by invading infection, the intervals thus established be- 
tween the planes are referred to as fascial spaces.® 

Most of the studies of the spaces have been performed by manual dissec- 
tion in adult cadavers and in fetuses whose fascial distribution closely resem- 
bles that of adults. A newer innovation is the injection of a preparation of 
equal parts of lampblack in oil and Lipiodol into the rhesus monkey, whose 
head and neck anatomy closely resembles that of man.* 

The space of the body of the mandible is a muscular fascial space formed 
by the continuation of superficial and middle layers of deep fasciae along with 
the free mucoperiosteum overlying the alveolar portion of the mandible. The 
superficial and middle layers of deep fasciae are fused as they pass upward 
above the level of the hyoid bone, but they separate at the inferior border of 
the mandible. The outer layer attaches to and reinforces the periosteum cover- 
ing anterior and lateral surfaces of the body of the mandible, while the inner 
layer does the same to the periosteum which overlies the medial aspect. The 
tightly adherent mucoperiosteal alveolar portion completes the space which 
extends from the symphysis of the mandible to include the third molar region.° 

Even though infections tend to remain localized in this space, they may 
permeate other areas. First, they may enter the oral cavity through the free 
mucous membrane overlying the alveolar portion of bone on either the buceal 
or the lingual side. Second, they may travel to the outside of the face by 
destruction of the periosteum covering the mandible. <A third possibility is 
that the infection may pass posteriorly into the masticator space.® Further- 
more, infection may extend to the tissues of the floor of the mouth through 
breaks in the mucous membrane if the involved teeth lie above the mylohyoid 
musele, as is usually the case with incisors, canines, and premolars, or to the 
submaxillary space if the apices extend beneath the mylohyoid muscle, as may 
oeeur with premolars and molars. 
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These infectious processes are best drained by either an intraoral incision 
horizontal to the body of the mandible on the buccal or lingual sides, or ex- 
traorally by incision through skin, subeutaneous fascia, and periosteum below 
and parallel to the inferior border of the mandible.® 

Signs and symptoms to be noted with involvements of this particular 
space are pain and swelling about the offending tooth, elevation of tempera- 
ture, increase in pulse rate, and increase in the number of respirations. 

The masticator space is defined by the same fascial layers that determine 
the space of the body of the mandible. The superficial layer of deep fascia 
passes upward externally to the masster muscle but internally to the parotid 
gland, Stenson’s duct, the seventh nerve, and the superficial temporal artery 
and vein. It passes upward over the zygomatic bone, attaches to it, and then 
continues upward over the temporal muscle, affixing itself to the periosteum of 
the temporal bone. The middle layer of deep fascia passes upward medially 
to the ramus, encloses the internal and external pterygoid muscles, and then 
attaches to the base of the temporal bone. The two layers fuse anteriorly 
along the anterior border of the masseter and temporal muscles and posteriorly 
along the posterior border of the ramus and temporal muscle.® 


MASTICATOR SPACE 
(TEMPORAL PORTION) 






MASTICATOR SPACE 





SPACE OF BODY 
OF MANDIBLE 





Fig. 1.—Masticator space and space of body of mandible. 


Therefore, the masticator space is bounded externally by the masseter 
muscle, internally by the pterygoid muscles, and superiorly by the temporal 
musele.*° It contains the ramus of the mandible, the fat pad surrounding 
the attachment of the temporal muscle to the coronoid process, the four afore- 
mentioned muscles of mastication, and the inferior alveolar nerve and vessels. 
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The upper portion of the masticator space is divided into two parts by 
the temporal muscle: the first part is the superficial temporal space bounded 
by the temporal muscle medially and the superficial temporal aponeurosis 
laterally, and the second is the deep temporal space with the temporal muscle 
laterally and the periosteum of the temporal bone medially.® 

Batson and Carr™ further describe three spaces around the coronoid 
process and temporal muscle. The first space lies immediately in front of the 
eoronoid process of the mandible and its muscles; the second is above and 
behind this area under the temporal aponeurosis; and the third lies just back 
of the lateral margin of the orbit and is deep to the temporal muscle. 





Fig. 2.—Abscess of masticator space. 


In addition, Batson’? has shown a subaponeurotic temporal space existing 
in @ very small area just above the zygomatic arch, where usually there are 
no muscle fibers attached to the aponeurosis. 

Infections of the masticator space usually occur through extensions from 
the space of the body of the mandible, parotid space, or lateral pharyngeal 
space ; from suppurative middle ear disease ; from septic material on the needle 
in mandibular injections; and from osteomyelitis of the zygomatic or temporal 
bones.® 

These infections are impeded from spreading inferiorly, superficially, and 
medially without actual wall destruction; yet, they can spread to the super- 
ficial or deep temporal spaces, or both, with ease.?° For this reason, the masti- 
cator and temporal spaces are usually considered as one. 

Intraorally, drainage of the masticator space can be instituted through 
a vertical incision along the anterior border of the masseter muscle, while 
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extraorally a 4 em. curvolinear incision ean be made below and behind the 
angle of the mandible. The temporal portions are best drained by a vertical 
incision upward 2 to 3 em. from an angle formed by the junction of the frontal 
and temporal portions of the zygomatic bone. Through-and-through drainage 
may be necessary between the upper and lower spaces. 

The signs and symptoms usually encountered here are dysphagia, pain, 
swelling, constitutional symptoms, and trismus, which is often severe inas- 
much as the muscles of mastication are involved. Localization usually takes 
from five to seven days. 

The parotid space is bounded medially and anteriorly by fasciae forming 
the external boundary of the masticator space and also by the fused super- 
ficial and middle layers of deep fasciae as they pass backward to enclose the 
sternocleidomastoid and trapezius muscles. Laterally, the space is bounded 
by tela subeutanea.°® 





Fig. 3.—Cellulitis of masticator space. 


This space contains several most important structures. These are the 
superficial and deep portions of the parotid gland; Stenson’s duct; a portion 
of the seventh nerve; posterior facial vein; auriculotemporal nerve; and the 
internal maxillary, superficial temporal, and external carotid arteries. 

Involvement of the parotid space is by extension of infection through the 
lateral border of the masticator space, from the lateral pharyngeal space, and 
from infection breaking through the middle ear or mastoid. The two main 
schools of thought, however, consider infections via hematogenous and lymphog- 
enous routes and infections extending directly posteriorly along Stenson’s 
duct. Manipulation of the parotid gland by anesthetists during general an- 
esthesia is also believed to be a cause of infection.° 
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The most successful method of evacuating pus from the parotid space is 
through the Blair incision. This incision begins 1 to 2 em. in front of the 
tragus of the ear and is carried downward with one sweep of the scalpel to 
below and behind the angle of the mandible. It is carried through skin, 
subeutaneous tissue, and parotid capsule. There is little danger of injuring 
the facial nerve, since it lies between the superficial and deep portions of 
the gland. The remainder of the procedure is carried out with blunt dissection. 








Fig. 4.—Surface projection of parotid space. 


Acute septic parotitis is accompanied by pain, tenderness, and swelling 
of the gland. Increases in pulse, temperature, and respiration are evident. 
Since this disease runs a rapid course and the capsule and septa are so dense 
that a patient may die while the surgeon waits for fluctuation, early surgical 
intervention is indicated. 

The lateral pharyngeal space, also referred to as the pharyngomaxillary 
and pterygopharyngeal spaces, is a visceral vascular space in contradistinetion 
to the first three described spaces, which were muscular fascial spaces. Here 
the fascia covers viscera rather than muscle, and infection tends to spread 
more readily. This space is bounded anterolaterally by the fascia covering the 
masticator space, posterolaterally by the parotid space, medially by the su- 
perior constrictor muscle of the pharynx, and posteriorly by the styloid 
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musele and carotid bundle. Superiorly, the lateral pharyngeal space is 
limited by the base of the skull and is divided from the neck by the capsule 
of the submaxillary gland.‘ 

Invasion here usually stems from the pharynx (that is, tonsillitis or 
peritonsillar abscess), the floor of the mouth, the parotid space, the space of 
the body of the mandible, and possibly the masticator space. The latter is 
not quite so common, since the internal pterygoid muscle intervenes. 

Drainage is established internally through the lateral pharyngeal wall or 
externally through the incision described for drainage of the deep portion of 
the parotid gland (Blair).° 





Fig. 5.—Suppurative parotitis. 


When pus accumulates in the lateral pharyngeal space, ‘‘its presence can- 
not be determined by external palpation because the structures situated be- 
tween the abscess and the skin surface form a dense, unyielding, anatomic 
barrier.’’** This is perceived by following the structures outward in sequence 
from the abscess. There are ‘‘the internal pterygoid muscle with its covering 
of cervical fascia, the ramus of the mandible, the inner prolongation of the 
parotid gland, the platysma muscle and its covering of cervical fascia, and 
finally the skin and subeutaneous fat.’’* It is for this reason that we must 
not rely entirely upon tumefaction and fluctuation as the ‘‘green light’’ for 
incision and drainage. We may jeopardize the patient’s life if we fail to 
utilize other clinical signs and symptoms, such as the vital signs, dysphagia, 
severe trismus, excruciating pain radiating to the ear, face, or neck, chills,’ 
general malaise, and anorexia. Moreover, a lateral roentgenogram of the neck 
may be of value by showing displacement of the trachea.’® 

Probably the greastest danger of infections in this area is their tendency 
to involve the carotid bundle. This bundle is the core of the soft structures 








BELL O. S., O. M., & O. P. 
April, 1958 


348 


> 


of the neck and has been alluded to by Mosher'’® as the ‘‘Lineoln Highway.’ 
sy following this route, pus may reach the base of the skull above and the 
chest below. 

When an infection travels this so-called ‘Lincoln Highway,’ 
plications may result. These include phlebitis, sepsis, vocal cord paresis, 
tongue paresis, and arterial erosion.*’ Acute suppuration of the mediastinum 
is a well-recognized complication of descending neck infections."® 


’ many com- 





Fig. 6.—Surface projection of lateral pharyngeal space. 


The retropharyngeal space occurs between the posterior wall of the pharynx 
and the prevertebral fascia.” The loose areolar connective tissue which exists 
here not only permits pharyngeal movement but also allows infection to travel 
inferiorly to the posterior mediastinum as far as the diaphragm and superiorly 
to the base of the skull.‘ An incision through the pharyngeal wall will best 
drain this space if adequate drainage cannot be obtained through the lateral 
pharyngeal space. The retropharyngeal and lateral pharyngeal spaces are 
together considered as the parapharyngeal space. 

Ambiguity has arisen from the nomenclature of the submandibular space, 
the spaces of the floor of the mouth. Dingman? has divided this area into two 
large potential fascial spaces, each of which is subdivided into two parts by a 
median septum composed of dense fascia. He describes the deepest space as 
existing between the genioglossus and geniohyoid muscles, and the superficial 
space as being between the geniohyoid and mylohyoid muscles. Both are 
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bounded anteriorly and laterally by the lingual surface of the mandible and 
posteriorly by the hyoid bone. Coller and Yglesias'® and Grodinsky and 
Holyoke* agree on this point, but the latter also include the submaxillary and 
submental areas in the submandibular space. Hollinshead'® divides the sub- 
mandibular space with the mylohyoid muscle; above this muscle is the sub- 
lingual space, while below the muscle lies the submaxillary space (which 
ineludes the submental space). 





Fig. 7.—Abscess involving masticator, submaxillary, and lateral pharyngeal spaces. 


In order to avoid confusion in deseribing and visualizing the areas in- 
volved, Shapiro, Sleeper, and Guralnick® have provided a well-defined break- 
down in the nomenclature of the submandibular space. They differentiate 
‘“(1) a submaxillary space as that region of the neck containing the sub- 
maxillary gland; (2) a sublingual space as the area bounded superiorly by 
the mucosa of the floor of the mouth, inferiorly by the mylohyoid muscle, 
anteriorly and laterally by the body of the mandible, posteriorly by the hyoid 
bone, and medially by the median raphe; and (3) a submental space as the 
suprahyoid region which extends from the anterior limit of the submaxillary 
space to the midline, and is limited in depth by the mylohyoid muscle. All 
of the spaces, of course, occur bilaterally.’’ 

The submandibular space becomes involved through propagation of in- 
fection from the space of the body of the mandible, from the lower lip through 
lymphogenous routes, and from infections involving the floor of the mouth 
and the submaxillary gland.° 

A transverse incision across the neck midway between the symphysis 
and hyoid bone allows the best access for drainage. Both superficial and 
deep areas can be explored by blunt dissection through this incision. 


{ 
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In enumerating the signs and symptoms elicited by infections in the sub- 
mandibular space, it is best to mention Ludwig’s angina. This disease is a 
specific entity which has been minimized by the efficacy of antibiotics. <A true 
Ludwig’s angina must involve all three of the submandibular spaces.’ The 
manner of surgery is governed by this fact. 

Ludwig, in 1836, characterized the disease by the following description: 
‘*(1) insignificant inflammation of the throat itself, which, even if present 
early in the disease, fades away soon; (2) the peculiar wooden hardness of the 
swelling, which does not pit on pressure as in ordinary edema; (3) the hard 
swelling under the tongue, forming a callus ring within the inner border of 
the mandible, reddish or bluish in color; (4) a well-defined border of this 
hard edema and induration in the neck which is surrounded by uninvolved 
healthy connective tissue; and (5) the slight involvement or, more often, the 
lack of involvement of the glands although the surrounding tissue is af- 
feeted.’’?° 

Since then, many other signs have been ostensive. These manifestations 
include gutteral quality of voice, excessive salivation with drooling from the 
mouth, dysphagia, difficulty in chewing and breathing (this all-important point 
necessitates tracheotomy), upward displacement of the tongue, pain, tender- 
ness, and an increase in temperature, pulse, and respiration rate.° Orthopnea 
is a common premonitory sign. 

Surgical intervention in a Ludwig’s angina must be swift and sure. The 
tissues will cut as if they are frozen; there will be a gaping wound; and the 
eut surfaces will have the appearance of liver tissue.?* The reason is that the 
cellular elements of the muscle substance are involved, whereas in quasi 
Ludwig’s angina (only part of the submandibular space involved), the abscess 
will form outside of the fascial ensheathed muscles. 

Infections of the submandibular space may pass posteriorly around the 
eapsule of the submaxillary gland to involve the lateral pharyngeal space. 
From here pus may enter the carotid bundle or the pretracheal space, causing 
the complications already mentioned for these specific spaces. 

It should be emphasized that all of the aforementioned fascial spaces of 
the head and neck are contiguous, thus allowing infection to pass readily from 
one to another. The reason for compartmenting them as such is that infections 
often are localized and can be drained from a specific site. 

Thus far we have concerned ourselves wholly with fascial spaces of the 
lower portion of the face. It is necessary to acquaint ourselves likewise with 
the spaces of the upper portion of the face, since maxillary teeth infections also 
tend to spread. 

Infections of the base of the upper lip form on the oral side of the orbicu- 
laris oris muscle in the labial suleus of the vestibule but may also develop in 
the space between the levator anguli oris and the levator labii superioris 
muscles. Upon examination, swelling of the lip is noted; this may be either 
unilateral or bilateral. This prominence may be accompanied by swelling of 
the nose and even the lower eyelid.” 
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The base of the upper lip is an extremely pernicious area because of its 
proximity to the major peripheral orbital tributary of the cavernous sinus— 
the superior ophthalmic vein. This vein unites at the inner upper angle of 
the eye with the angular vein, supraorbital vessels, nasal vessels, and other 
tributaries from the face and lips. There are also fine anastomoses between 
facial vein branches and the inferior orbital vein, and deeper communications 
exist between the pterygomaxillary veins and the cavernous sinus. None of 
the vessels carries valves, and the flow of blood is often slow and reversed. 
Phlebitis of any of these superficial vessels may lead to extension into the 
cavernous sinus.*' Once in the sinus, the infection may disseminate to the 
opposite side as evinced by swelling of the second eye without extension 
across the soft tissues of the face.** Therefore, early diagnosis is essential to 
prevent these complications. 





Fig. 8.—Cellulitis of submaxillary space. 


The canine fossa exists between the levator labii superioris, the orbicularis 
oris anteriorly, and the bueccinator muscle posteriorly.* It is usually infected 
by abseessed cuspid and premolar teeth. Obliteration of the nasolabial fold 
is incurred by the swelling, and often the eye is closed from edema of the 
-lower as well as the upper eyelid. Pain is frequently excruciating because of 
the proximity of the terminal branches of the infraorbital nerve. Drainage is 
best established through an incision intraorally in the upper mucobuceal fold 
in the area of the swelling. 

The buccal space lies between the masseter, internal pterygoid, and buc- 
cinator muscles? and contains the buccal fat pad. It is frequently involved 
by infections deseending from the maxillary second and third molars. Swell- 
ings are usually seen protruding into the mouth and are best drained at this 
point. The spread of pus may occur along the fascial planes inferiorly into 
the submaxillary space or posteriorly into the infratemporal space. 
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The infratemporal space lies medial to the ramus of the mandible and lateral 
to the internal pterygoid muscle below the zygomatic arch. It contains the 
external pterygoid muscle, the internal maxillary artery, the pterygoid and 
pharyngeal venous plexus, and the mandibular, mylohyoid, lingual, buccinator, 


and chorda tympani nerves.” 


Fig. 9.—Frontal view of areas involved in infections of the base of the upper lip, canine 
fossa, and buccal space, 

The real hazard of infections of the infratemporal space lies not in their 
frequency but in their possible fatal sequelae. In a study of twenty-seven 
eases of fatal intracranial complications observed at the Armed Forces Institute 
of Pathology, there were eight cases of suppurative cellulitis spread to the base 
of the skull, causing osteomyelitis of the sphenoid bone; seven cases of brain 
abscess from direct spread of infection through the bony wall; nine cavernous 
sinus thromboses; one transverse myelitis ; and six infraorbital abscesses. Sev- 
eral of the cases had overlapping complexities.” 

Complications of this space may arise from abscessed maxillary teeth, 
pterygoid venous plexus, posterior spread of pericoronal infection from man- 
dibular third molars, and needles used in injecting the mandibular nerve.’ 
Clinical signs are not always precise. Pain is usually present, being more ex; 
treme when the mouth is open. Dysphagia and trismus are frequent symptoms, 
as is swelling of the eyelids. General malaise and anorexia are usually con- 
stant. 
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If antibiotics fail to resolve the cellulitis, incision and drainage should be 
performed through the mouth where the abscess points. 

We have noted already that incision and drainage assume an importart 
role in fascial space infections, and it is the surgeon’s sound understanding of 
inatomy that helps to fulfill this role in evacuating all extensions of the tume- 
faction. 

The need for carefully determining the correct time for incision cannot 
»e overemphasized; it, should be immediately after suppuration has occurred 
ind when fluctuation can be palpated. An incision made too early will enter 
in area of cellulitis and will facilitate the dissemination of virulent organisms 
by opening tissue spaces and lymphatic and venous channels. Conversely, 
lelayed opening will prolong pain and inerease the healing period by allowing 
absorption and extension of the infectious materials. 





Fig. 10.—Cellulitis of base of upper lip and canine fossa. 


When no fluctuation is apparent, but clinical judgment indicates that deep 
pus is undoubtedly present, aspiration should be used for verification. There 
are two notes of caution with aspiration, however: (1) one should beware of 
penetrating vital structures and (2) if the pus is too thick aspiration may fail 
unless a large-bore needle is used. Always consider anatomy when aspirating 
—do not seek pus blindly! 

Summary 

Although there have been many vicissitudes in the treatment of swellings 
of the head and neck, the entire question resolves itself primarily into the need 
for a comprehensive knowledge of anatomy. All swellings can be explained 
on the basis of their anatomic environment, and it is the fasciae and fascial 
spaces that provide this basis. 
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By a rational use of surgical intervention and antibiotic therapy, swellings 
ean be curbed with a degree of confidence that is befitting the healing arts. 


References 


. Cole, W. H., and Elman, R.: Textbook of General Surgery, ed. 6, New York 1952, 
Appleton-Century-Crofts, Ine. 
2. Thoma, K. H.: Oral Surgery, ed. 2, vol. II, St. Louis, 1952, The C. V. Mosby Company. 
. Kévary, 8.: Uber Gesichtsabszesse und Gesichtsphlegmonen, mit besonderer Beruck- 
sichtigung der Krankheitsformen der Grenzgebiete, Miinchen. med. Wehnschr. 97: 
49, 1955. 
. Grodinsky, M., and Holyoke, E. A.: The Fasciae and Fascial Spaces of the Head, Neck, 
and Adjacent Regions, Am. J. Anat. 63: 367-408, 1938. 
5. Shapiro, H. H., Sleeper, E. L., and Guralnick, W. C.: Spread of Infections of Dental 
Origin, ORAL SurG., ORAL Mep. & ORAL PatTH. 3: 1407-1430, 1950. 
3. Batson, O. V.: Personal Communication. 
7. Sicher, Harry: Oral Anatomy, ed. 2, St. Louis, 1952, The C. V. Mosby Company. 
. Burman, L. R.: Spread of Injected Materials in the Head and Neck of the Monkey, 
J. Oral Surg. 9: 46-54, 1951. 
. Dingman, R. O.: The Management of Acute Infections of the Face and Jaws, Am. J. 
Orthodontics & Oral Surg. 25: 780, 1939. 
. Coller, F. A., and Yglesias, L.: Infections of the Lip and Face, Surg., Gynec. & Obst. 
60: 277-290, 1935. 
. Batson, O. V., and Carr, M. W.: Personal Communication. 
2. Batson, O. V.: The Temporalis Muscle, Orat SurG., ORAL Mep. & ORAL Patu. 6: 40-47, 
1953. 
3. Reiter, E.: From Hill, T. J.: A Textbook of Oral Pathology, ed. 3, Philadelphia, 1945, 
Lea & Febiger. 
. Thoma, K. H.: Oral Pathology, ed. 4, St. Louis, 1954, The C. V. Mosby Company. 
5. Orton, H. B.: Deep Infections of the Neck, Ann. Otol., Rhin. & Laryng. 47: 48, 1938. 
. Mosher, H. P.: The Submaxillary Fossa Approach to Deep Pus in the Neck, Tr. Am. 
Acad. Ophth. 34: 19-36, 1929. 
. Metson, B. F.: Hemorrhage of the Internal Carotid Artery Secondary to Deep Neck 
Abscess, Ann. Otol., Rhin. & Laryng. 65: 218-224, 1956. 
8. Furstenberg, A. C.: Acute Mediastinal Suppuration, Tr. Am. Laryng., Rhin. & Otol. 
Soc. 35: 210-217, 1929. 
. Hollinshead, W. H.: Anatomy for Surgeons, vol. I, New York, 1954, Paul B. Hoeber, Ine. 
. Carr, M. W.: Acute Infections of the Face and Neck, New York J. Dent. 18: 376-384, 
1948. 
. Cutler, E. C., Coller, F. A., and Yglesias, L.: Discussion of Infections of the Lip and 
Face, Surg., Gynec. & Obst. 60: 290, 1935. 
22. Schaefer, J. E.: Acute Infections of Face and Jaws, ORAL Surc., ORAL Mep. & ORAL 
PaTH. 3: 813-829, 1950. 
3. Haymaker, W.: Fatal Infections of the Central Nervous System and Meninges After 
Tooth Extraction, Am. J. Orthodonties & Oral Surg. 31: 117, 1945. 


12803 WooDLAND AVE. 





FIBROLIPOMA OF THE ORAL CAVITY 


Report of a Case 


Sunper J. Vazirant, D.D.S., F.I.A.A.,* anp Duane T. DeVore, D.D.S.,** 
Cuicaco, ILL. 


TT'HE fibrolipoma is a variant of lipoma and consists of an admixture of 
fibrous connective tissue and lipoid cells. The etiology of the fibrolipoma 
as never been clearly determined. However, it is commonly thought that this 
tumor is congenital and familial, that it follows endocrine imbalance, or that 
it may be the result of degenerative changes in a tumor of fibromatous origin.' 
It is benign, slow growing, and well encapsulated, and it usually originates 
from mesoblastie adipose tissue in the subeutaneous and submucosal region. 
[It is usually attached by a sessile base, but it may be suspended from a pedicle. 
The color may be pale or of pinkish hue. The tumor may be single or multiple 
n form. In the eases in which multiple tumors are found, hypercholesteremia 
has been noted on serum studies.’ 

Although its clinical course is usually benign, the tumor may interfere 
with speech and mastication. It may cause pressure, pain, and discomfort, and 
as a result of constant trauma it may undergo degenerative changes or become 
malignant. The tumor is easily resectable, but recurrence is possible if it is in- 
completely removed. 

Fibrolipoma of the oral cavity is extremely rare. The present report con- 
cerns a ease of fibrolipoma of twenty years’ duration. 


Case Report 


M. F., a 42-year-old Negro woman, came to the University of Dllinois Research and 
Edueational Hospital clinics in April, 1954, for routine gynecologic examination. Her medical 
history and physical examination revealed nothing abnormal other than a mass in the oral 
cavity. She was referred to the oral surgery service for diagnosis and treatment of a pain- 
less, slow-growing mass in the left cheek. 


Onset and Course.—The patient stated that approximately twenty years previously 
she bit her left cheek while playing. Two weeks after the injury she noticed a peanut- 
sized nodule in the injured area. She consulted her physician and dentist at that time, and 
no treatment was recommended. The patient had been conscious of this swelling during 
mastication (Fig. 1) and phonation for at least six years. The swelling had increased 
slowly in size but had remained constant for the past three years (Fig. 2). 

I the Division of Oral Surgery, University of Illinois Research and Educational 


*Chief Resident in Oral Surgery. 
**Resident in Oral Surgery. 
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Fig. 2. 


Fig. 1.—Intraoral photograph showing a tumor mass between the maxillary and mandibu- 
lar teeth. This mass interfered with mastication. 

Fig. 2.—Intraoral photograph showing pedunculated tumor mass attached to the oral 
mucous membrane at the left commissure. Note the irregularity of the surface of the tumor 
mass, e 
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Regional Examination.—Extraoral examination revealed no asymmetry of the face; 
however, a mass was palpable to digital examination. No lymphadenopathy was present. 
Intraoral examination revealed a large, pedunculated, soft tissue mass just inside the com- 
missure of the lip on the left side of the buccal mucosa (Fig. 2). It measured 2.5 by 1.5 
by 1.0 em. On palpation, the mass was rubbery in consistency, nontender, and attached 
to the buccal mucosa by a pedicle 0.5 em. thick. The overlying mucosa was stretched and 
pigmented and had leukoplakic areas. Several indentations were present on the superior 
and inferior surfaces, but there was no ulceration. The surrounding buccal mucosa 
showed diffuse white plaques. Oral hygiene was fair. There was a mild, generalized, 
papillary gingivitis caused by local irritants. The teeth, tongue, and oropharynx were 
essentially normal. 


General Examination.—The complete history and physical examination were non- 
contributory, with the exception of a history of surgical removal of an ovarian cyst in 
1939. There was no evidence of lipomatous tumors in other parts of the body. 


Laboratory Findings.—Routine complete blood counts, urinalysis, and serum studies 
were within normal limits. Serology tests were negative. Chest roentgenograms were normal. 


Tentative Diagnosis.—Fibroma durum of the left cheek. 


Fig. 3.—Photomicrograph of section from tumor mass. Note the preponderance of fat 
cells and fibrous connective tissue. The epithelium is atrophic and is covered by a thick, 
parakeratotic layer. 


Clinical Course.—The patient was admitted to the hospital for local excision of the 
mass. On April 10, 1954, the patient was prepared and draped in the usual manner. The 
branches of the long buccal nerve and the base of the tumor were anesthetized by administra- 
tion of procaine, 2 per cent, with eight drops of Adrenalin to the ounce. An elliptical in- 
cision was made with its long axis in an anteroposterior direction. The tumor was dissected 
out, along with some of the underlying normal tissue, by means of a combination of a blunt 
and sharp dissection with scissors. Hemostasis was secured and wound edges were closed 
with interrupted 00000 nylon sutures. The patient was returned to the ward in good condition. 
Her immediate postoperative treatment consisted of (1) a pressure dressing, (2) an ice bag 
over the left side of the face intermittently for the first twenty-four hours, (3) APC, 10 grains 
every four hours for pain only, (4) warm saline rinses, and (5) liquid diet for one day 
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followed by regular diet as tolerated. The patient experienced slight edema and soreness 
of the cheek. On the seventh postoperative day the sutures were removed and the wound 
appeared to have healed by first intention. In another two weeks the wound had healed 
completely with minimal mucosal scar. 


Pathologic Findings.— 

Gross description: A formalin-fixed specimen measuring 2 by 1.5 by 0.8 em. consisted 
of soft tissue tumor. A regularly shaped, nodular, pale, speckled, brown mass was attached 
by a thick pedicle to the segment of cheek. The mucous membrane which covered the speci- 
men was thin and pale blue. It sectioned with slight resistance. On the cut surface a 
lobular structure could be recognized. 

Microscopic description: The section revealed a pedunculated mass consisting of a well- 
encapsulated mass of young fibrous connective tissue (Fig. 3). The central area consisted 
of large fat cells showing a lobular arrangement. Between the fat cells were capillaries and 
a few strands of loose connective tissue. 


Diagnosis.—Fibrolipoma of the cheek. 


Follow-up.—Three years following operation there has been no evidence of recurrence 
of the tumor in the cheek. 


Summary 
A ease of fibrolipoma of the oral cavity is presented. This was a solitary 
tumor, apparently associated with local trauma, and accompanied by no gen- 
eralized lipomatosis. 
The benign, slow-growing, encapsulated, pedunculated tumor had a clinical 
history of twenty years’ duration. It was diagnosed following excisional 
biopsy and was treated successfully by surgical enucleation. 
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Shock 


Primary Shock.—Primary shock has a nervous basis and, therefore, is also 
called neurogenic shock. Pain and psychie factors, through their effect upon 
the vascular system, play a prominent role, and the result is circulatory col- 
lapse of reflex origin. The circulatory collapse is caused by a sharp fall in 
peripheral resistance due to arteriolar dilation, with the end result that the 
blood pressure falls and the pulse slows. If the patient is upright, loss of con- 
sciousness will occur when arteriole pressure is inadequate to maintain the 
cerebral blood flow against gravity. 


Secondary Shock (Also Termed Traumatic or Surgical Shock) .—This is a 
condition which follows several hours after a severe tissue injury. It is quite 
distinct from primary shock, which supervenes immediately after an injury. 
Secondary shock is characterized by a profound fall in blood pressure, cyanosis, 
fall in body temperature, rapid and shallow pulse, apathy, and other manifesta- 
tions of collapse. The circulating blood volume is reduced, and oliguria is 
usual. Opinion is divided between two schools or theories concerning the 
primary cause of this type of shock.*! The toxemiec theory postulates that a 
substanee, which is histamine-like in action, is formed through the destruction 
of tissue. This substance exerts a depressor effect upon the circulation due 
to peripheral vascular dilation and an increased capillary permeability. The 
theory of local fluid loss is that the reduction in blood volume and the conse- 
quent fall in blood pressure ean be accounted for by the escape of blood or 
plasma from the vessels at the site of the trauma. 


Hemorrhagic Shock.—When the blood volume deficit is 20 per cent or less, 
patients are unlikely to exhibit marked hypotension as long as they are in a 
horizontal position. Blood may be lost internally or externally. The end 
result is hemo-dilution, and the cerebral anemia causes the characteristic mani- 
festations of faintness, pallor, and coldness of the body. 
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Anaphylactic Shock.—The antigen-antibody reaction in anaphylactic shock 
brings about the liberation of histamine-like substances by the affected tissues, 
and these histamine-like substances affect smooth muscles in a characteristic 
way." 

Electric Shock.—Loss of consciousness and burns of varying degree 
usually accompany severe electric shock. Convulsions are common. When the 
patient is freed from the current, artificial respiration is the primary emer- 
gency therapy necessary." 

Treatment of Shock.’*—The first treatment in shock will usually involve 
intravenous replacement, since diminished venous return is always present.° 
Vasopressor drugs are indicated in all types of severe shock and in the milder 
instances when shock is known to be the result of primary vasodilation. 
Norepinephrine is perhaps the most potent vasopressor.’ It is administered 
intravenously in doses of 5 to 15 ml. of 1:1,000 solution in 1,000 ml. in fusion 
fluid at a rate of 20 to 40 drops per minute. Intramuscularly, the dose is 0.5 
to 1.0 mg. (0.5 to 1.0 ml. of 1:1,000 solution). Phenylephrine hydrochloride 
(Neosynephrine) may also be used. There is some evidence that it is less 
likely to produce cardiac arrhythmias.’ Other procedures may also be im- 
portant. Analgesics are indicated when pain is outspoken, but they must be 
used with caution, for the shock picture may be intensified with the removal 
of pain. Rapid digitalization and diuretics may be of value in those patients 
in whom the shock syndrome is the result of heart failure. 


Respiratory Emergencies 


Diagnosis of Anoxia.—Because of the multiplicity of etiological factors 
involved in the production of anoxia, there is no one clinical picture or set 
of hard, fast diagnostic features which makes possible a positive diagnosis in 
all eases of anoxia.> The signs and symptoms on which in the diagnosis of 
anoxia may be based are the respiratory response, cyanosis, increased pulse 
rate, and central nervous system manifestations. 

The respiratory response to anoxia usually results in increased rate, depth, 
and minute volume of the respiratory cycle. This response is due to a reflex, 
mediated by the aortic and carotid bodies, and is the direct result of reduced 
oxygen tension in the arterial blood below normal. However, arterial blood 
with normal oxygen tension but low oxygen content will pass through the 
chemoreceptors without stimulating these structures in the presence of hemor- 
rhage, anemia, carbon monoxide poisoning, or in met- or sulfhemoglobinemia. 
In these conditions, the respiratory system is not stimulated despite a severe 
degree of tissue anoxia. 

A marked increase in the respiratory minute volume in an otherwise nor- 
mal person will produce a subjective sensation of difficulty in breathing called 
dyspnea. Small degrees of increased rate of breathing, called hyperpnea, may 
be unnoticed by the patient. However, since dyspnea and hyperpnea are not 
caused entirely or even largely by anoxia it is very dangerous to base a diag- 
mosis on this symptom alone. 
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In an otherwise normal person anoxia will produce cyanosis. Cyanosis 
may be present in states other than anoxia, however, and some anoxic states 
(for example, severe anemia and shock) may not show cyanosis. 

The pulse rate is inereased by anoxia, even when the anoxia does not 
stimulate respiration. However, pulse rate may be increased by other factors, 
such as fever, low blood pressure, pain, and drugs. 

Mental confusion, restlessness, delirium, and other central nervous sys- 
tem manifestations are sometimes associated with arterial anoxemia but, as 
these are nonspecific, they cannot be regarded as reliable criteria on which to 
base a diagnosis, 


Etiology and Therapy.—Acute anoxia constitutes a medical emergency. 
If the specifie etiological factor*® can be identified and promptly corrected, 
room air will often suffice as the oxygen source.™ 

1. The respiratory emergency most likely to be encountered in a dental 
office is that of inadequate oxygenation of the normal lung. This may result 
from a deficieney of oxygen in the atmosphere, obstruction to flow in the air- 
way, or insufficiency of the respiratory muscles. 

Deficiency of oxygen in the atmosphere may be caused by exposure to 
asphyxiating gases which, in this case, will most often be general anesthetics. 
Therapy involves discontinuation of the anesthetic and the institution of 
oxygen resuscitation. 

Obstruction to flow in the airway may be caused by paralysis, edema, 
foreign bodies, or spasm. The prime aim of therapy is to remove the blocking 
factor and restore the patent airway. Measures include removal of foreign 
bodies, aspiration of seeretions, elevation of th® mandible, placing of oral 
airways, intubation, and tracheotomy. In laryngeal spasm the therapy should 
be directed toward removing the exciting mechanism, such as saliva, from the 
tracheal tree. If the etiological factor cannot be effectively corrected, then it 
may be necessary to relax the larynx with succinylcholine chloride (sterile 
solution for injection). The initial dose is 10 to 30 mg. intravenously. Relaxa- 
tion is achieved within one minute and the effects are usually lost in four to 
five minutes. The patient will need artificial respiration during this time, since 
the neuromuscular depression brought about by the drug will ‘‘knock out’’ 
the muscles controlling thoracic movement.® ® 

Insufficiency of the respiratory muscles may be caused by disorders of 
the central nervous system, such as poliomyelitis, increased intracranial pres- 
sure, or excessive doses of anesthetic or other depressant drugs. Therapy is 
directed toward maintenance of a patent airway, artificial respiration or forced 
oxygen, and appropriate drug therapy where applicable.* 

2. Inadequate oxygenation caused by abnormal lungs is a situation less 
commonly encountered by the dentist. Conditions of this type include in- 
sufficient quantity of functioning lung tissue as seen in congestive heart failure, 
pneumothorax, atelectasis, pneumonia, pulmonary infarct, and patients who 
have had all or part of a lung removed surgically. Also included in this group 
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are those conditions which are the result of improper mixing of inspired air in 
the alveoli, as in emphysema, and poor diffusion of gases across the alveolar- 
capillary membrane, as is evident in pulmonary edema, fibrosis, and capillary 
sclerosis. 

Treatment in cases in which pulmonary pathology is the underlying eti- 
ological factor is directed toward restoration of the pulmonary integrity 
while maintaining adequate oxygen exchange. 

3. Inadequate transport of oxygen is seen in two conditions—(1) anemias 
and other hemoglobin abnormalities and (2) conditions of deficient circulation, 
as in hemorrhage, shock, congestive heart failure, coronary occlusion, cerebral 
thrombosis, or peripheral vasoconstriction. 

Treatment in the presence of anemia is directed toward increasing blood 
hemoglobin by transfusions. In the presence of abnormal types of hemoglobin, 
therapy is aimed at restoring the normal hemoglobin. In shock, and in other 
conditions of blood loss, therapy is aimed at increasing the circulating blood 
volume, pressure, and flow. 

4. Inadequate tissue oxygenation refers to those conditions in which there 
is interference with oxygen diffusion across the cellular membrane and the 
utilization of the oxygen by the cells. This may be caused by edema, abnor- 
mally high tissue demand (as in fever), and poisoning of cellular enzyme sys- 
tems (as in excessive doses of drugs). Treatment is directed toward removing 
the tissue edema, lowering the fever, and removing the excesses of anesthetics 


and sedatives. 


Summary 


Patients die in dental offices every year. Some of these fatalities are the 
direct result of dental procedures, while others occur coincidental to the pa- 
tient’s being in a dental office when stricken. The emergencies and complica- 
tions that can lead to serious disability and even to death are the direct con- 
cern of every practicing dentist. Under other circumstances, it would be with- 
in the province of a physician to handle such conditions. However, when an 
acute emergency arises in the dental office, where a physician is not available, 
it is the dentist who must assume responsibility for the immediate diagnosis 
and treatment. 

Many skills are needed to achieve accurate diagnosis and to institute 
correct therapy. The dentist must have a knowledge of pharmacology, physi- 
eal diagnosis, anatomy, physiology, and pathology. In this article an attempt 
has been made to review the basis for such therapy and to recommend specific 
techniques and dosages. Moreover, one should keep in mind that it is wiser 
to prevent trouble than to be able to correct it after it occurs. Safe practices 
should be employed in all procedures. This applies to treatment of the routine 
patient as well as the patient who requires special attention. The interpreta- 
tion of an adequate history plus a check with the patient’s physician should 
result in the elimination of many potential risks. 
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Once an emergency has occurred, successful treatment will depend upon 
the realization that such a condition exists, the availability of proper equip- 
ment and drugs, and a quickly instituted plan designed for just such an ocea- 
sion. Sinee life-and-death emergencies occur but rarely, some dentists may 
feel that this subject is mostly a tempest in a teapot. To the patient whose 
life hangs in the balance and to the dentist who is called upon to treat him, 
statisties are of little comfort. 
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REMOVAL OF IMPACTED THIRD MOLARS UTILIZING SPEEDS 
UP TO 200,000 R.P.M. 


If. C. Kitparrickx, D.D.S., YONKERs, N. Y. 


HE problem of removing bone overlying impacted third molars has con- 

cerned general practitioners and oral surgeons for many years. The mal- 
let and chisel, the hand osseosector, and the surgical bone bur have been the 
tools of choice. Unfortunately, the use of each of these three instruments is 
sometimes time consuming and often causes much trauma not only to the 
surrounding bone but also to the temporomandibular joint. 

Some operators feel that removal of bone with the surgical bur is the 
least trauma-producing method, but the problem of heat has been a great one. 
Extreme care must be used in this method to prevent scorching of osseous 


tissue. A coolant spray helped, but vibration was rather high, even at speeds 


up to 30,000 r.p.m., and a great deal of pressure had to be used. 
With very sharp osseosectors and bone chisels, when a light blow is used, 


trauma can be held to a minimum. However, when very heavy, dense bone is 
encountered, the blow must become heavier, and often severe traumatic com- 
plications are caused. If it is necessary to split teeth, the resulting shock to 
the nervous system sometimes causes psychological complications. 

The use of medium speeds up to 40,000 r.p.m. with coolant did much to 
reduce traumatic sequelae, but when the ultraspeeds of 100,000 r.p.m. and 
more were employed, the traumatic results were greatly reduced. Patient 
acceptance was exceedingly high, particularly among those patients who had 
experienced a difficult removal by one of the other methods. 

In my offices, thirty comparative impactions have been removed entirely 
by the ultraspeed methods since July, 1955, with very gratifying results. 
Since every one of these patients had had one or more bony impactions re- 
moved by one of the other methods, a comparative evaluation could be made. 

Thirty impacted third molars had been removed by the mallet and chisel 
method, whereas twenty-eight third molars and two impacted palatal pre- 
molars were removed by ultraspeed techniques. The comparative results were 
as follows: 

Postoperative swelling. In twenty-four patients there was less 
postoperative swelling following ultraspeed extraction than there had 
been following removal with mallet and chisel. In six patients the 
swelling was the same following extraction by both methods. 
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Fig. 1.—Ultra and medium high speed setup for oral surgery. Page-Chayes instruments 
powered by Ritter Model G unit for speeds up to 180,000 r.p.m. Straight handpiece on 
Imperator for speeds up to 30,000 r.p.m. powered by Emesco high-speed auxiliary engine. 


Super-Dontic continuous spray bottle mounted in rear of G unit serves as reservoir 
for coolant. 
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Postoperative pain. Twenty-two patients experienced less pain 
after extractions by ultraspeed methods than after extractions with 
mallet and chisel. In six patients the pain was the same after both 
methods. Two patients experienced slightly more pain following ex- 
traction by the ultraspeed method. 

Postoperative bleeding. In six patients more bleeding occurred 
after extractions by the ultraspeed method than after earlier extraction 
by mallet and chisel. In twenty patients bleeding was the same after 
both types of extraction. There was less bleeding in four patients fol- 
lowing extraction by the ultraspeed method. 


When questioned, all patients showed an overwhelming preference for the 
ultraspeed removals. All patients were given the same preoperative and post- 
operative medication, and identical local anesthetics were used. 

The main difference lay in the amount of coolant used. If too much was 
employed, the surgical area bled profusely due to slaking of blood cells. If too 
little coolant got to the bone, the osseous structures became overheated. 

Various liquids—nomal saline, tap water, and a diluted Zonite prepara- 
tion—were used and gave varying results. The normal saline had a tendency 
to clog the spray line. Plain water should be run through the tubing imme- 
diately after use with normal saline. The Zonite had a most objectionable 
taste. Regular line or tap water used as a fine mist under 30 to 40 pounds’ 
pressure seemed to give consistently favorable results. All of the thirty ex- 
tractions were performed with this type of coolant. 

It is most desirable to have a rapid suction apparatus for removal of the 
water and other debris; otherwise, the liquid collects in small pools and makes 
visibility difficult. Thompson’ observed that irrigation with isothermal solu- 
tions in the surgical field aids vision and speed and reduces postoperative 
trauma. The Vacudent apparatus was employed for fifty-one of the sixty 
removals. In the other nine, McKesson and Gomeo aspirators were used. 

The Page-Chayes ultraspeed belt-driven contra-angle was used exclusively. 
The use of special long burs was necessary in order to get to very deep areas; 
Nos. 6 and 8 round carbide burs were used for bone removal and No. 558 was 
used for tooth removal. 

Technique for Ultraspeed Removal of Impacted Teeth 

Tubing supplying the handpiece is sterilized by placing it in Zephiran for 
30 minutes, and then one ounce of pure alcohol is sprayed through it. Several 
drops of tincture of iodine are placed in the spray line water reservoir to help 
offset air contamination. 

An incision is made and the flap is retracted. Occlusal, buccal, and lingual 
bone is removed to a depth of approximately 4 mm. around the impacted tooth 
with an ultraspeed drill, using a fine jet of water coolant and speeds up to 
150,000 r.p.m. Care must be taken to keep the tissue or the instruments from 
‘eutting off the coolant stream. 
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Fig. 3.—Vacudent apparatus mounted to rear of G unit. Surgical tip mounted in large suction 
handle. Hydroceptor can be used if area is large enough. 





Fig. 4.—Special surgical burs are longer than standard size. They should be inserted with 
no lubricant in rubber Page-Chayes chuck to prevent slippage. 
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Fig. 5.—Tooth on left split with special long Page-Chayes diamond point. Mesial 
impacted corner of both teeth removed with No. 703 carbide bur. Note hole for elevator 
made with round bur No. 8. Speeds of 150,000 r.p.m. used. 


Fig. 6.—New dual arm transmission adaptable to any existing dental engine, making available 
Page-Chayes or straight handpiece controlled by a single-foot rheostat. 
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If a tooth is tightly impacted under the adjacent tooth, its crown is 
quickly eut away with a No. 558 bur at 150,000 r.p.m. Some operators employ 
ultraspeeds to disintegrate the crown completely and remove the particles 
with a high-velocity suction.2. The remainder of tooth is then elevated from 
its bony erypt; the socket is cleaned of any sharp spicules and debris, painted 
with acriviolet, insufflated with the contents of two Powdalator tubes, and 
closed with sutures. A drain of Benzocaine on gauze is inserted, if indicated. 


Comment 
Postoperative bleeding in the first patients was more than average, due 
to the use of excess coolant. It is necessary, when using ultraspeeds to re- 
move a tooth, to acquaint oneself thoroughly with the feel of this instrument. 
It requires a different and far lighter touch than conventional equipment. 


Summary 


Ultraspeed techniques for removal of impactions present several distinct 


advantages : 

1. Patient acceptance of the procedure is far greater because the ultra- 
speed method eliminates the pressure exerted when a hand- or motor-driven 
mallet is used. The lack of vibration of the Page-Chayes instrument, which 
ranges beyond sonie perception, tends to make the patient much more relaxed. 

2. The duration of the procedure is reduced by at least one-third in most 
instances. 

3. There are less unfavorable postoperative sequelae, particularly pain 
and swelling and temporomandibular soreness. Postoperative dressings are 
also reduced by one-third. 

Although not a specialist, I was a teacher of oral surgery for eight years 
and have had the opportunity to observe all types of techniques. The ultra- 
speed technique represents a significant advance in oral surgical instrumen- 
tation. 
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Periodontia 


FRENUM REDUCTION AS A TREATMENT FOR 
PERIODONTAL ATROPHY 


KENNETH ©. Bork, D.D.S., Evarn, ILu., AND JoHN E. WEILER, D.D.S., 
Fort WortH, TEXAS 


REQUENTLY, while performing a routine intraoral examination, the den- 

tist will note a striking lack of continuity in the height of the gingival tissues 
surrounding the lower central and lateral incisors. Large portions of the labial 
root surfaces will be entirely exposed; in addition, increased mobility of the 
involved teeth can be demonstrated. In many eases the patient is aware of 
the presence of these abnormal conditions and is curious as to their etiology; 
in almost every instance he is anxious to have the problem corrected. Very 


often the patient is informed that this particular condition is normal for him 
or is due in part to the aging process. Seldom is either of these statements a 
true or accurate description of the problem. 


Incidence 

During an eight-month period the above-mentioned conditions were present 
in 5 per cent of all the patients seen by us. In almost every instance the condi- 
tion was basically due to an overretained labial frenum. The condition was 
not confined exclusively to the old or the very young but occurred in all age 
groups. In our particular study, the greatest incidence occurred between the 
ages of 18 and 30 years; two of the patients were 7 and 9 years of age, re- 
spectively. A total of seventy-five cases were successfully treated. 


Influencing Factors 


Overextended Frenum.—<A labial frenum’ which with either a single or 
bifid insert placed abnormally high into the labial and interproximal gingivae 
was found to be the primary factor in producing the pathologic conditions. Over 
a prolonged period of time the constant tension brought to bear by the frenum 
during the functional movements of the area eventually succeeds in detaching 
and causing the resorption of the gingival tissues, thus partially or almost 
completely exposing the labial root surfaces. This constant insult to the gingival 
tissues, combined with the decreased depth of the sulcus, prevents proper and 
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adequate oral hygiene of the area. Subsequently, gingival irritation and in- 
flammation followed by recession occurs, creating deep periodontal pockets 
which tend to be progressive in nature. Usually, both subgingival and supra- 
gingival caleareous deposits will be evident. 


Occlusal Trauma.—Occlusal trauma may also be present. If so, a pro- 
nounced increase in mobility of the involved teeth will supervene. This ab- 
normal condition in itself tends to aggravate any gingival pathology present. 
Oeclusal trauma may be primary in creating mobility or it may be only partly 
responsible, the overextended frenum being the predominant factor. Generally, 
a combination of the two factors is the cause. 


Additional Factors.—A traumatic blow to the area followed by the for- 
mation of sear tissue could possibly invoke the same type of tissue response 
as the extended frenum. Extensive and excessively rapid orthodontic move- 
ment also might be an influencing factor. In some cases tissue shrinkage and 
fibrosis following extraction of one or more lower central or lateral incisors 
would necessitate resection of a seemingly high frenum attachment to protect 
the adjacent anterior teeth, especially if any type of prosthesis were to replace 
the extracted teeth. 

Diagnosis 

Subjective Symptoms.—Loosening of the teeth, ranging from slight to 

extreme, with associated pain and tenderness upon palpation and percussion 


is usually apparent. Gingival recession with exposed cementum in the in- 


Fig. 1.—Preoperative view showing localized tissue recession. 


volved area provides painful stimuli, particularly during mastication of coarse 
foods and brushing of the area. Poor habits of oral hygiene usually develop, 
with the patient subsequently complaining of a foul taste and halitosis. The 
patient often is acutely aware of a feeling of constant ‘‘tension and tightness”’ 
in the area. This condition is so disturbing in some cases that it constitutes 
the patient’s primary complaint. 
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Objective Symptoms and Clinical Signs.——Mobility, combined with an 
abrupt change in the continuity and height of the labial gingivae, provides 
excellent diagnostic material. A sudden localized tissue recession may be present 
(Fig. 1). Deep periodontal pockets associated with normal to excessive amounts 
of supra- and subgingival caleulus can be demonstrated around the most seri- 
ously involved teeth. The cardinal signs of inflammation can be seen in the 
immediate area. Extension of the lower lip produces additional tension on the 
frenum with subsequent blanching of the labial gingivae at the points of in- 
sertion. Occasionally the teeth will be seen to move, and the erest of the 
gingivae will be depressed. 


Roentgenographic Findings.—Careful roentgenographic study will show 
evidence of marked bone loss involving the lamina dura, cortical plate, and 
cancellous bone. If occlusal trauma is present, a widening of the space of the 
periodontal membrane and an irregular appearance of the lamina dura will 
be shown. Accompanying this will be a concave scalloped appearance of the 
interproximal bone. All of these conditions will lead to a positive and con- 
elusive diagnosis. 

Treatment 


A thorough preparation of the operative area is of the utmost importance. 
Prior to the operation, the teeth should be thoroughly scaled and polished. This 
relatively simple procedure will help greatly to reduce the inflammation that is 
usually present. It will produce shrinkage and bring about a more physiologic 
condition of the tissues. 

Residual infection, if present, should be treated by the judicious use of 
antibioties and a suitable mouthwash, when indicated. 

It is imperative that the patient be psychologically prepared for the opera- 
tive procedure. He will usually be concerned about such factors as the amount 
of pain or discomfort to be expected and the length of time it will take for 
the area to heal. In our experience, a minimum of pain and discomfort has 
been experienced by the patients, and healing usually occurs within seventeen 
to twenty-one days. Of course, these factors will vary with the patient and 
are dependent in part upon the patient’s individual pain threshold, the patient’s 
general health, the adequacy of the diet, and the ‘‘physiologic rebound”’ of the 
individual tissues. 


Anesthetic—Local anesthesia is perferred for this procedure. If neces- 
sary the patient may be premedicated with such drugs as Demerol or Seconal. 
Atropine may be used to some advantage if salivation is troublesome. How- 
ever, these drugs will invariably cause the saliva to become ropy and mucinous, 
and thus the advantage of using them is questionable. Hemorrhage may be 
adequately controlled by means of a gauze pack under pressure and, if neces- 
sary, the gauze may be saturated with epinephrine 1 :10,000. 

One of two methods may be utilized in administering the anesthetic agent. 
Bilateral mental injections may be used, or the infiltration technique may be 
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chosen. Approximately 1 ¢.c. of anesthetic solution will prove adequate. If 
too much solution is injected, it will cause the tissues to ‘‘balloon,’’ which will 
distort the normal anatomic relation. 


Technique.—As is true with most procedures, a careful and systematic 
technique is of the utmost importance. When a periodontal pocket is present, 
a gingivectomy should be performed first. Complete eradication of the pocket 
should be assured and physiologic contour restored to the tissues. In some 
instances, an osteoplasty may be necessary to insure proper contour of the area. 
Then the sealpel, with a No. 15 Bard-Parker blade is used to make an incision, 
beginning at the distal side of the cuspid at a place 2 to 3 mm. inferior to the 
most resorbed area and extending at the same level to the distal surface of the 
euspid of the opposite side. One should be careful not to incise the periosteum. 
By means of blunt dissection with a periosteal elevator the frenum is stripped 
from its attachment and repositioned at a more physiologically advantageous 
position, which should be approximately 5 to 10 mm. inferior to the original 
insertion (Fig. 2). 

The area should be packed with 2 by 2 inch gauze sponges, with or without 
epinephrine, to accomplish hemostasis. After this, sutures may be placed as 
an optional procedure by passing the needle through 3 or 4 mm. of the re- 
sected tissue and suturing this tissue to the periosteum in two or three areas. 





Fig. 2.—Immediately after operation. Fig. 3.—Periodontal dressing in place. 


Periodontal pack is prepared to a doughlike consistency and shaped to 
conform to the new contour of the mucobuceal fold. It should extend the full 
length of the incision and should cover a sufficient amount of the crowns of 
the anterior teeth to insure retention in the interproximal spaces. All excess 
dressing should be removed so as not to interfere with the occlusion. The 
dressing should not impinge on the soft tissue. It should be no thicker than is 
necessary to give it strength so as not to interfere with normal labial move- 
ments (Fig. 3). 


Post-operative Instructions.—The patient should be given written post- 
operative instructions, and he should be requested to follow them carefully for 
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the sake of his own comfort. Ice should be applied to the area for fifteen 
minutes of every thirty minutes for the first three hours to control swelling. 
No heavy labor should be performed for twenty-four hours. One-half grain 
(30 mg.) of codeine may be taken every four hours if needed for pain; how- 
ever, it has been noted that very few patients actually require a narcotic and 
get along well with Empirin compound or similar analgesics. 
The diet need be altered but little. The patient should be cautioned to 
refrain from eating, and especially from incising, coarse foods, such as raw 
vegetables or toast, and highly spiced foods. 


Fig. 5.—Ten days postoperatively. Fig. 6.—Seventeen days postoperatively. 


During the ensuing days, good oral hygiene must be maintained. The re- 
mainder of the mouth should be brushed and eared for in the usual manner. 
The operated site should be rinsed well with warm saline to prevent the accumu- 
lation of food particles in the area. 

Post-operative Care.—The first postoperative check-up should be on the 
third day. At this time the dressing is carefully removed. The area is then 
cleansed with 3 per cent hydrogen peroxide on a swab and then rinsed with 
physiologic saline solution (Fig. 4). The dressing is replaced following the 
’ technique previously mentioned. 
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The second postoperative visit is seven days later, or ten days postopera- 
ively. Onee again the dressing is removed and the area is cleansed with 3 
per cent hydrogen peroxide and rinsed with saline solution. The area is then 
lried, and tineture of benzoin is applied (Fig. 5). After this has dried, the 
area is rinsed once again and the dressing is carefully replaced. At each post- 
operative visit a freshly mixed dressing is used. 

The third postoperative visit occurs seven days after the second. At this 
ime the area is onee again cleansed and the teeth are polished once again. 
‘he patient is now instrueted on how to maintain satisfactory oral hygiene and 
‘specially on the proper method of interdental stimulation. At this time heal- 
ng is completed, or nearly so, and a fine-line sear will be seen. As a rule, no 
lressing need be applied at this time. 

Following this visit, it is advisable to see the patient periodically for 
rophylaxis and further recommendations (Fig. 6). 


Discussion 

In general, patients undergoing the previously described treatment ex- 
perience little pain and slight, if any, swelling. 

As an adjunct to treatment, the mandibular anterior teeth may be splinted 
with dental floss, wire ligature, or a removable cast splint when excessive 
mobility of these teeth is noted. 

This same procedure may be adopted for use elsewhere in the oral cavity 
where similar conditions exist or where deepening of the mucobuceal fold is 
required. 
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Oral Medicine 


CHRISTMAS DISEASE 
Lewis H. Sprece., D.D.S.,* Ceparuurst, N. Y. 


Introduction 


O* of the most exasperating and troublesome postoperative sequelae that 
confront the oral surgeon and the dentist is the case of the persistent 
bleeder who has an undiagnosed hereditary hemorrhagic disease. It goes with- 
out saying that when a ease history reveals the incidence of unusual bleeding 
of known origin, proper precautionary preoperative and postoperative measures 
are instituted by the alert operator, in line with acceptable procedures. In 
spite of these preeautions, however, there have been many cases of subsequent 
unusual bleeding, the causes of which have remained undetermined. 

The frequency of the above phenomenon has activated a re-evaluation 
and intensive investigation into the causes of hemorrhagic diseases resulting 
from deficiencies of factors in the coagulation process. This has led to a clearer 
understanding of the function of the component parts in this process. It is 
only within the last five years that this picture has been more clarified, and at 
the present time we are in a position to prevent and treat excessive bleeding 
caused by plasma thromboplastin factor deficiencies which have hitherto been 
unrecognized. 

This article will limit the discussion of hemorrhagic disorders to hemophilia 
and hemophilioid diseases in general and will report the first case of Christmas 
disease in the dental literature. 

Christmas disease is a type of hemophilia first described and reported in 
Great Britain in 1952 by Biggs and associates,’ who identified seven such cases 
and named the disease after the first patient observed. It was simultaneously 
described by Aggeler and colleagues? in San Francisco and has since been 
found to be the same disorder which Koller and associates* reported in Ziirich 
in 1950. Reports of twenty-five cases were published within the first year after 
the initial reports, and since then this type of hemophilia has been recognized 
all over the world. 


Presented at the Nov. 25, 1957, Clinical Conference of the New York Institute of Clinical 
Oral Pathology at the New York Academy of Medicine. 

*Diplomate, Board of Oral Surgery, The State of New York, Member, American Academy 
of Oral Pathology; Attending Oral Surgeon, St. Joseph’s Hospital, Far Rockaway, New York, 
and Mid-Island General Hospital, Bethpage, New York; formerly Director of Dentistry, Chief 
Oral Surgeon, Wavecrest Childrens Hospital, Far Rockaway, New York. 
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Review of the Literature 


Hemophilia is a relatively rare disease. Its spectacular nature and its 
unusual clinical and genetic features have made it a subject of unusual interest 
both to the laity and to the medical and dental professions. The disease has 
been recognized clinically for more than a century and has also been described 
in older writings going back to the Talmud. 

Clough® defines hemophilia as a disorder characterized by a tendency to 
abnormally persistent bleeding, eventually often exsanguinating, and by a pro- 
longed coagulation time. The disease is usually hereditary; it is confined 
almost exclusively to males but is transmitted by females as a recessive sex- 
linked character. The various hemorrhagic disorders cannot be identified 
solely by the character of the bleeding. In hemophilia, however, bleeding is 
most often from deep or jagged cuts or lacerations of the skin or oral mucosa 
or from dental extractions or cireumecisions. Bleeding into the subeutaneous 
tissues, the muscles, and particularly the joints is highly characteristic of the 
more severe eases. Cutaneous ecchymoses and hematomas are common, but 
petechiae are rare; epistaxis and bleeding from the lower gastrointestinal tract 
and uterus, although sometimes troublesome, are less common than in severe 
thrombocytopenia. 

Of the usual elinieal tests for disturbances of the coagulation factors, 
only the coagulation time is abnormal. The platelet count, bleeding time, clot 
retraction, tourniquet test, ealeium, fibrinogen, and prothrombin are usually 
normal, as are also the more recently identified prothrombin-conversion acceler- 
ators. Many claims have been made that platelets are unusually resistant or 
otherwise abnormal, but no convincing evidence for this has been obtained.® 

Brinkhous® showed that the immediate cause of the delayed coagulation 
was slow formation of thrombin and that this was associated with a very slow 
disappearance of prothrombin from the serum. On the basis of this observa- 
tion, Quick’ devised his test for prothrombin consumption during coagulation. 
When normal blood or plasma clots, the prothrombin is largely converted into 
thrombin, and the serum, tested under standard conditions, contains less than 
20 per cent as much prothrombin as the plasma. In hemophilic serum the 
amount uneonsumed is much greater than this, and in severe cases there may 
be as much prothrombin in the serum as in the plasma. 

Failure to consume prothrombin during coagulation is due to a deficiency 
of thromboplastin. The formation of active thromboplastin in the blood de- 
pends upon the interaction of at least two factors: (1) a constituent of the 
plasma oceurring in the globulin fraction of the proteins and (2) a factor 
derived from the platelets.? It is the plasma factor which is deficient or lack- 
ing in hemophilia and hemophilioid diseases. 

In thrombocytopenic purpura there is also a reduced prothrombin con- 
sumption. Deficient formation of thromboplastin is here due to lack of the 
platelet factor; if this platelet factor is supplied, as in an extract of platelets, 
prothrombin consumption becomes normal in thrombocytopenic blood, but 
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hemophilie blood is not affected. If this precaution is taken to exclude throm- 
boeytopenia and if the presence of anticoagulants is excluded, the test is re- 
garded as specific for hemophilia. This test has proved to be more sensitive and 
more reliable than the coagulation time, although it may be inconclusive in 
the mildest cases.® 

Several other investigators, notably Pavlovsky® and Tocantins and as- 
sociates,® attribute the disturbances in hemophilia primarily to anticoagulants. 
This is based in part on the observation that hemophilic blood can be made to 
elot like normal blood simply by diluting it adequately with physiologic salt 
solution. It is hard to understand how a deficiency of an essential substance 
ean be compensated for by further dilution, but a majority believe that anti- 
coagulants, if present, are incidental or quite exceptional. Further investiga- 
tion is needed to clarify this. 

The plasma factor deficient in true hemophilia was called the antihemo- 
philic globulin (AHG) by Minot and colleagues*®; Quick’ called it the anti- 
hemophilie factor (AHF) and thromboplastinogen. On electrophoresis it sep- 
arates with Cohn’s Fractions I, ITI 1, and III 2, and it has been isolated in 
relatively concentrated form. This preparation corrects the clotting defect in 
hemophilia in vitro-and temporarily in vivo if an adequate amount is given.* 

Brinkhous and co-workers" have devised a method for estimating quanti- 
tatively the amount of AHG in blood by determining its effect on the clotting 
of blood from a known ease of severe hemphilia. This has proved to be the 
most sensitive diagnostic method yet devised and has demonstrated the defect 
in mild eases of hemophilia in which coagulation time and prothrombin con- 
sumption were normal. 

Quantitative determinations of AHG in patients with hemophilia have 
shown a definite correlation between the degree of the deficiency and the sever- 
ity of the disease. They have shown that in a given person there is little or 
no fluctuation in the quantity of AHG. Variations in the severity of the bleed- 
ing from time to time depend upon other factors, primarily the integrity of 
the vascular walls. The defect is constant not only in a given subject but also 
in the various affected members in the same family, both in the same genera- 
tion and in different generations. Genetic factors appear to determine not 
only the occurrence but also the severity of the defect. 


Evolution of Newer Concepts Regarding Degrees of Severity in Hemo- 
philia and the Recognition of Hemophilia-like Diseases—The occurrence of 
extremely mild cases has been noted, and a group of such cases has been 
reported by Merskey.** He reported fifty-four cases of known hemophilia; 
the coagulation time was normal in nine and only slightly prolonged in 
twelve. The symptoms were mild or moderate in most cases and not dis- 
abling; although most patients had required transfusions on at least one 
occasion. The prothrombin consumption was moderately less than normal, 
and the titer of AHG tested in at least one member of each of the eight 
families involved was subnormal but not absent. 
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Graham, McLendon, and Brinkhous* have reported an even milder form 
if the disease in a family of seventy-nine, among whom were fourteen af- 
‘ected males. These subjects complained of easy bruising and profuse bleed- 
ng after razor cuts, tonsillectomy, or dental extractions, but there was no 
iemarthrosis and none of the patients had died of hemorrhage. The diag- 
1osis could not be made in individual cases from the coagulation time or 
rothrombin consumption, but the AHG was reduced to about 20 per cent 
normal. The family history indicated the usual type of recessive link 
nheritanee. An unusual observation in four of eight female carriers tested 
vas the finding that the content of AHG in the plasma was moderately but 
significantly decreased. Three other women of the same family, not known 
o be earriers, showed a similar decrease. This may be a peculiarity of this 
me family, since the observations of Graham and associates and most other 
nvestigators have shown no abnormality in the blood of carriers of hemo- 
hilia of average severity. There are a few exceptions. Haberman" re- 
ported diminished prothrombin consumption in several clinically normal 
females in three hemophilic families. Owren’® reported delayed conversion 
of proconvertin to convertin, which requires thromboplastin in carriers. 
Stefanini’® also stated that the blood of carriers fails to correct completely 
in vitro the clotting defect of hemophilic blood. Thus far the recognition of 
carriers before the birth of hemophilic sons has not been accomplished. 

Experiments by Brinkhous and associates’” ** on a strain of dogs that 
showed a disturbance of coagulation clinically and hematologically identical 
with fairly severe human hemophilia establish the generally accepted views 
regarding the inheritance of the disease. By careful and very laborious 
breeding experiments, they show that the defect was transmitted as a reces- 
sive sex-linked character, exactly as in the human disease. They obtained 
female conductors and female bleeders under the circumstances and in the 
proportions which would be anticipated from the theory. The female hemo- 
philie dogs differed in no essential from the male bleeders in the character 
or severity of the disease. 

In 1951 Israels and associates’? and Merskey*® each reported a case 
of true hemophilia in human females. Merskey reported a family with 
records of over seven generations in which there were four female hemo- 
philiaes. These occurred in the fifth generation, as the result of the marriage 
in the fourth generation of a hemophilic male and a first cousin who was a 
carrier. The disease in this family was only moderately severe. Upon exami- 
nation of two of these women, Merskey found them to be typical hemo- 
philiaes, clinically and hematologically. They showed a moderately long 
coagulation time and reduced consumption of prothrombin in the serum, and 
their plasma did not correct the clotting defect of known hemophilic blood 
in vitro. Their disease did not differ in character or severity from that of 
the male bleeders in the family. One hemophilie woman had a hemophilic 
son. Quick and Hussy”: have also reported a case of hemophilia in a girl. 
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Although a family history of bleeding can be obtained from most pa- 
tients with hemophilia, in approximately 20 to 30 per cent this is not pos- 
sible. It is now generally believed that in most such cases the defect has 
arisen de novo as the result of a chance mutation as in the case reported in 
this article. It has been shown mathematically that with random mating 
in a large population a rare defect of this type would tend to disappear after 
about three generations.° 

Although in typical cases of hemophilia the diagnosis can be made with- 
out difficulty, there are diseases caused by other disturbances of the coagu- 
lation which may simulate it. Some of these diseases have been designated 
as hemophilia, with or without the use of some qualifying prefix or adjective. 
These conditions may result from familial or congenital defects, and in severe 
form they may show a prolonged coagulation time. Such cases may be due 
to a congenital lack of prothrombin or of either of the prothrombin conversion 
accelerators. A definite diagnosis requires a precise and detailed estimation 
of the many different factors in the first phase of the coagulation process. 

It would be well, therefore, to review the elements and mechanism of 
the coagulation process. The following diagram is the presently accepted 
version of the concept of coagulation :** 





PHASE | | PHASE II PHASE ITI 








Platelets Prothrombin 


Calcium | Fibrinogen 


VII (convertin) 


AHG nl 
V_ (accelerin) THROMBOPLASTIN ail 
ae Thrombin 


PTA 


t 
Others (as yet unrecognized) Fibrin (clot) 





If there is a defect in the blood platelets, there will be a lack of forma- 
tion of thromboplastin in Phase I; this condition is known as thrombo- 
cytopenia. If blood platelets are normal and there is a defect in any of the 
other factors in Phase I, the disease is known as thrombasthenia. In 1950 
Aggeler and associates* and in 1952 Biggs and associates‘ made identical 
observations in a series of cases and termed the defect plasma thromboplastin 
component (PTC) deficiency. Biggs called the disease ‘‘Christmas disease’’ 
and the deficient substance ‘‘Christmas factor’’ (PTC) from the name of the 
first patient observed. This is now being generally accepted. In 1950 Kol- 
ler and associates* reported nine cases and termed the deficient substance 
‘*‘factor [X.’’ It was later shown that ‘‘factor IX’’ was the same as the 
‘‘Christmas factor’’ (PTC). Rosenthal and colleagues** reported several 
eases of a mild hemorrhagic disease resembling hemophilia in which there 
was a deficiency of a third plasma factor which they called plasma thrombo- 
plastin antecedent (PTA). Aggeler and co-workers*™ stated in 1954 that 
they have evidence of a coagulation disturbance caused by lack of a fourth 
prothromboplastiec plasma factor. Owren,”* in 1947, reported a case that he 
ealled parahemophilia, which differed from true hemophilia in that it was 
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not hereditary. It was he who showed that there could be a lack of forma- 
tion of thromboplastin in the first stage of the coagulation process due to a 
lack of what he called the ‘“‘labile factor.’’ He states that the actual con- 
version of prothrombin to thrombin occurs under the influence of an enzyme 
termed ‘‘factor VI”’ in the presence of calcium, but he postulates the presence 
of a ‘‘faetor V’’ which is a proenzyme necessary for the production of ‘‘fac- 
tor VI.’’ Verstraete and Vandenbroucke,® in 1957, proved that deficiencies 
of factor V (accelerin) and factor VII (convertin) alone, without a defect 
in the platelets, would not cause a decreased generation of plasma thrombo- 
plastin. Rosenthal** believes that there are other factors, as yet unidentified, 
in the first phase, and that they will be recognized and identified by ruling 
out known factors through matching tests. 

Verstraete and Vandenbroucke,* in 1955, reported a case of combined 
AHG and PTC deficiency. 


Nomenclature and Classification 


The classification and accepted nomenclature of these diseases have not 
been fully agreed upon by all hematologists. Biggs and associates' have 
proposed that the designation hemophilia be reserved for antihemophilic globu- 
lin (AHG) deficiency alone. They have applied the name Christmas disease 
to plasma thromboplastin component (PTC) deficiency. Brinkhous'* has also 
suggested that hemophilia be used for AHG deficiency and has proposed a 


series of designations (‘‘hemophilioid’’ A, B, C, ete.) for PTC, PTA, labile, and 
stabile factor deficiencies. Soulier and Larrieu®® and Kramer and colleagues” 
have suggested the terms hemophilia A and hemophilia B for AHG and PTC 
deficiencies, respectively. Rosenthal** contends that the use of a common 
descriptive term for both a clotting factor and its concomitant deficiency would 
provide the simplest and least confusing terminology. He states that the 
designation hemophilia should apply to a deficiency in a plasma thromboplastin 
factor, which could then be specified as AHG, PTC, PTA, V, VII or other 
deficiency. This seems to be a more logical terminology, since all of the 
conditions described are characteristic of the accepted definition of hemophilia 
as defined by Clough.’ Verstraete and Vandenbroucke® have added type C 
(PTA) to the classification by Kramer and associates. 


Characteristics of Hemophilia and Hemophilioid Diseases 


The chart by Rosenthal** (see page 382) outlines a summary of the charac- 
teristics with regard to sex, hereditary pattern, pattern of hemorrhage, degree 
of hemorrhage, sites, clotting time, correction of clotting defects and other 
findings. 

Treatment 

While we are concerned primarily with hemophilia and hemophilioid 
diseases, it would not be amiss to review the treatment of hemorrhage in 
general and as it applies to the above diathesis. 
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SUMMARY OF CLINICAL AND CLOTTING CHARACTERISTICS OF AHG, PTC, AND PTA DEFICIENCIES 





PLASMA THROMBOPLAS- 

TIN COMPONENT (PTC) 

DEFICIENCY ‘*CHRIST- 
MAS DISEASE’? 


ANTI-HEMOPHILIC GLOB- 
ULIN (AHG) DEFICIENCY 
‘¢ HEMOPHILIA’? 


PLASMA THROMBOPLAS- 
TIN ANTECEDENT (PTA) 
DEFICIENCY 





Sex 


Male Male 


Male and female 





(Female very rarely) 


‘| Not sex linked; trans- 





Hereditary 
pattern 





Sex-linked, recessive 
trait carried by fe- 
male, transmitted to 
male 


| Same as AHG 


mitted to male and fe- 
male by female and 
probably male carriers 








Pattern of 
hemorrhage 


Degree 


Sites 





Depends upon clotting time and the degree of 


Slight to moderately 
severe 

Joints sometimes in- 
volved; follows trauma 
and operative pro- 
cedures 


Slight to very severe 


Joints frequent; fol- 
lows trauma and any 
operative procedure 





the clotting defect 


Slight to moderate 


Joints rarely involved; 
most usually follows 
minor surgery such as 
tonsillectomies and 
tooth extractions 





Clotting time 


Normal to about 60 
min. 


Normal to over 1 hr. 


Normal to 30 min. 








| 
| 
Clotting defect | 
corrected by: 


Normal plasma 


Normal treated 
BaSO, plasma 


Normal serum | 
| 


Fraction 1 
normal BaSO, 
treated serum 


| No 


No 


No 


Yes 





Other findings 


Normal values—platelet count, prothrombin time, clot retraction 


Usually normal—bleeding time, tourniquet test 


Abnormal (degree related to extent of the deficiency)—heparin clotting 
time, serum prothrombin time, recalcified clotting time of slowly and 
rapidly centrifuged plasma, thromboplastin generation 





(From Rosenthal, R. 


L.: Am. J. Med. 17: 67, 1954.) 


Howell and Monto* place the treatment of hemorrhagic diathesis into 


two categories: 


1. Symptomatic. 


This connotes the arresting of the immediate symp- 


toms. Unfortunately, this is what the oral surgeon has been confronted 
with primarily heretofore because of lack of diagnosis prior to surgery. 


2. Definitive. 


prior to surgery. 


Symptomatic treatment is divided into two phases: 


ures and systemic measures. 
for the symptomatic management of all bleeding: 
tion of cold, and (3) application of pressure. 
to these alone will alleviate a large percentage of abnormal bleeding. 


This is the elimination of the cause based on diagnosis 


local or topical meas- 
Doan** has postulated three cardinal principles 
(1) bed rest, (2) applica- 
He states that strict adherence 


Mental 


rest, made possible by the judicious use of sedation and tranquilizing drugs, 
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will allay anxiety and fear. Bed rest with the head elevated is mandatory. 
Quiet and orderly surroundings, avoidance of needless movement, immobiliza- 
tion of the bleeding site, and minimized talking by patient are desirable.** 


Local Measures.— 

1. Topical application of the following to bleeding site: thrombin, 
thromboplastin, fibrinogen, snake venom (Stypven), epinephrine, Monsel’s 
solution, tannie acid, Gelfoam, and oxidized cellulose with phenyl mercuric 
nitrate. Thoma** also mentions turpentine, phenosulfonic acid and car- 
bolized resin. 

2. Application of pressure with gauze packs, acrylic splints, compound 
splints, and firm finger pressure for at least twenty minutes. Pressure must 
be used in combination with rest, cold, and immobilization. 

3. Suturing after removal of spicules. 

4. Electrocautery can be useful when applied directly to the tip of a 
bleeding vessel. 

5. In rare instances, ligation of the external carotid artery. 

Systemic Measures.— 

1. Transfusion of whole fresh blood, stored frozen plasma, or platelets 
(recently developed). 

2. Injection of rutin and ascorbic acid to counteract the vascular effects 
of certain hemorrhagic diseases. 

3. Injection of vitamin K in eases of hypoprothrombinemia. 

4. Injection of conjugated estrogens (Premarin),®° or adrenochrome* 
for hemostasis. This supposedly corrects excessive capillary permeability. 

5. Supportive therapy, such as multiple vitamins, iron compounds, etc., 
in anemias. 

6. Injection of antihistamines to combat sensitivity reactions which may 
follow transfusions and to facilitate more rapid tissue repair.** 

The most effective definitive measure prior to surgery is the transfusion 
of whole fresh blood or fresh frozen plasma, as reported by Hoffman and 
associates** and by many others. 


Case Report 


On March 15, 1957, a 33-year-old white man was referred by his dentist for removal 
of an impacted lower right third molar (Fig. 1). The patient, who was married and the 
father of three girls, was an author and playwright. 

Chief Complaint.—The patient complained of severe pain in the right ear; difficulty 
in opening the mouth, chewing, and swallowing; general soreness in the area of the lower 
right third molar; nonspecific pain in all lower teeth on the right side and pain on the 
right side of the head; sore throat; swollen right jaw; and general malaise. 


History of Present Illness——Approximately twice a year for the past eight years 
the patient had the same symptoms as above, but to a lesser degree. The symptoms 
always subsided within three days after antibiotic therapy and sedation by his phy- 
sician and topical treatment by his dentist. The present condition was very acute, and 
his dentist advised removal of the impacted lower right third molar, 
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Past History.—The patient enjoyed good general health during childhood. At the 
age of 10 years he experienced profuse bleeding from a jagged cut on the arm. He did 
not recall any other severe bleeding until he was hospitalized for a knee operation at 
the age of 17 years. His family was told that his bleeding was caused by a vitamin K 
deficiency. He had no unusual bleeding from simple cuts or scratches, The upper right 
third molar was removed in 1956 by the patient’s dentist, and there was no unusual post- 
operative bleeding. The patient had suffered sinus headaches for the past three years, 
and was given penicillin therapy by his physician. 

Family History.—The patient’s father, mother, and married sister (and her two 
children) were alive and in apparent good health. There was no history of excessive 
bleeding in grandparents, uncles, aunts, or cousins, or in the immediate family. 


Habits and Environment.—The habits and environment were those of a normal, 
stable, well-to-do young family man of good moral character. The patient had never 
done manual labor. He partook of alcohol very moderately, and only on social occasions. 
He did not smoke, and he did not drink tea and coffee excessively. There was no history 
of allergy. He was not allergic to penicillin or other drugs. 


Fig. 1—Roentgenogram Fig. 2.—Roentgenogram 
showing impacted lower right taken immediately after removal 
third molar. of apenas lower right third 

molar. 


General Physical Findings.—The patient was a well-developed, well-nourished young 
man of slight to medium build. He was 5 feet, 744 inches tall and weighed 145 pounds. 


He was a quiet, well-mannered, sedentary person. 


General Examination.— 

1. Extraoral: The right submaxillary gland was enlarged and painful to pressure. 
There was generalized swelling of the right cheek at the angle of the jaw. Partial trismus 
was noted. 

2. Intraoral: Examination disclosed a full complement of teeth in normal occlusion, 
with the exception of the upper right third molar. Mouth hygiene was good; teeth were 
in good repair. Gingival tissues were normal, with the exception of the area of the lower 
right third molar which was acutely inflamed and swollen. There was a frank pus exudate 
from the gingival pocket distal to the lower right second molar. 

3. X-ray examination (Fig. 3): No gross abnormalities were noted, with the excep- 
tion of impacted three remaining third molars. 

The temperature was 101° F. by mouth. General malaise was evident. 


Treatment and Course.—On March 15, 1957, the patient was given a deep gluteal 
injection of 600,000 units of procaine penicillin G in aqueous suspension, He also re- 
ceived oral 500 mg. tetracycline followed by 250 mg. of the drug every four hours; internal 
irrigation with tepid water every hour (two quarts water plus one teaspoon of salt and one 
tablespoon of bicarbonate of soda in an enema bag, with the stream directed at the area of 
the lower right third molar) ; 10 grains of aspirin plus 0.25 grain codeine sulfate every four 
hours as needed; a soft and liquid diet; and a laxative. 
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On March 16, appreciable improvement was noted. The temperature was normal, 
the external swelling was subsiding, and trismus was less marked. The pain had sub- 
sided. Tetracycline was cut to 250 mg. every six hours. No sedation was needed. 

Tetracycline, 250 mg. every six hours, was continued through March 20, and all 
acute symptoms completely subsided. 


Premedication Prior to Surgery.—In view of the diagnosis of hypoprothrombinemia 
(vitamin K deficiency) in 1940, it was decided to premedicate with vitamin K, (Mephy- 
ton), 10 mg. every four hours for four days prior to surgery. This was done even though 
there was no history of postoperative bleeding upon removal of the upper right third 
molar in 1956. 


Operative Procedure.—On March 28, 1957, the patient was given 600,000 units pro- 
caine penicillin G in aqueous suspension in the gluteal muscle. Mandibular plus long buccal 
anesthesia was induced with 3 cc. 2 per cent Xylocaine hydrochloride with epinephrine 
1:50,000. A 1 inch incision along the crest of the ridge distal to the lower right second 
molar was made with a Bard Parker blade No. 12; it was continued along the cervical 
margin of the second molar to the mesial side of the first molar, then obliquely down 
to the mucobuceal fold with a No. 11 blade. The mucoperiosteal flap was reflected with 
a periosteal elevator. Bone was removed buccally with chisel and mallet, and the crown 
of the third molar was thus exposed. Ward’s hand ossisectors were used to remove bone 
completely, exposing the crown of the third molar to the dentoenamel junction. The 
tooth was found to be lying buceal to the second molar, as seen in Fig. 1. A spear-point 
elevator was carefully placed distal to the second molar, and with gentle rotation the 
third molar was easily elevated out of its socket in toto (Fig. 2). A thick fibrous sac 
was peeled away from the bone in the distal wall of the socket. This was sent to the 
Nassau County Department of Health Laboratory for analysis and was reported back 
as cystic tissue. The socket was carefully débrided of all remaining soft tissue. A piece 
of dry sterile Gelfoam sponge, one-half the size of the cavity, was inserted and the flap 
was coapted and sutured with six 000 silk black braided sutures. There was very little 
bleeding after suturing, as the wound was well closed. The patient was instructed to 
apply an ice bag to his face, ten minutes on and ten minutes off, for one hour and to 
repeat this procedure every two hours. Tetracycline was to be continued (250 mg. every 
six hours). Sedation as required was prescribed (aspirin, 10 gr., plus codeine sulfate, 0.5 
gr.). A liquid and soft diet was prescribed. The patient was dismissed at 9:40 A.M. 
At noon he returned to the office bleeding profusely; he stated that the bleeding started 
within one hour after completion of surgery. Careful examination of the incision revealed 
constant oozing all along the line of incision, especially at all suture areas. The patient 
was given 2 c.c. Adrenosem Salicylate by deep injection into the gluteal muscle. Topically, 
gauze pack (wetted with Zonite solution*) was applied with pressure over the incision area. 
All oozing ceased after one hour, and the patient returned home with the pack in his mouth. 

On March 29, 1957, at 9 A.M., the patient reported that while Zonite gauze was ap- 
plied there was very little oozing. Whenever the gauze was removed, bleeding was profuse. 
There was slight external swelling. Sedation controlled pain. Eechymoses were noted in 
all surrounding tissues internally. The patient had difficulty in swallowing. He was given 
600,000 units of procaine penicillin G in aqeous suspension in the gluteal muscle. 

At 6 P.M. of the same day he was bleeding profusely. Adrenosem Salicylate, 2 ¢.c., 
was injected into the gluteal muscle, and 50 mg. Mephyton (Merck vitamin K,) was given 
intravenously. A Zonite gauze pressure pack was applied. Bleeding ceased at 7 P.M. 

At this time it was recognized that the hemorrhage could not have been caused by 
hypoprothrombinemia. An undiagnosed deficiency in the first phase of the coagulation 


process was suspected. Thrombocytopenia was eliminated as the cause, since the platelet 


*Gauze was immersed in a solution of five parts water to one part Zonite (an antiseptic 
germicide containing sodium hypochlorite, sodium hydroxide and sodium chloride). Excess so- 
lution was expressed from the gauze, and the gauze was applied over the bleeding area with 
pressure. (Thoma found this to be effective, according to a personal communication in 1955.) 
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count was known to be normal. The patient was therefore referred to a hematologist 
(Arthur Sawitsky, M.D.) for further investigation and diagnosis. An appointment was 
made for the following day (March 30) at 4 P.M. 

At 9 a.m. on March 30, the patient reported constant oozing whenever the pressure 
pack was off. Profuse bleeding stopped at 5 a.M., with a large jellylike clot remaining 
over the area. This was left in place, since it was felt that if it were removed bleeding 
would start again. All medication by mouth was stopped. The patient was put on a 
liquid diet. 

On April 1 there was very slight oozing at the base of the clot. Preparation was 
made for a blood transfusion if profuse bleeding recurred. 

On April 2 the external swelling was gone completely. The large clot was still 
present, with traces of blood in the saliva. The patient was given a very bland, gentle 
mouthwash for oral hygiene. He was instructed to continue on a liquid diet. 

On April 8 the jellylike clot was much smaller and harder. This clot was like a 
pedunculated hematomatous mass attached all along the line of the closed incision. An 
escharotic, zine chloride 7 per cent, was applied daily for the next four days. By April 
15 the hematomatous clot mass was completely gone. On April 18, 1957, all sutures were 
arefully removed, with no bleeding, and the patient was dismissed. 


Hematologist’s* Report.—The patient was first seen on March 30, 1957, and again 
m April 1, 1957. He was referred following tooth extraction because of postoperative 
bleeding of an intermittent nature of approximately three days’ duration. The patient 
had had previous postoperative bleeding following a knee operation in 1940. A right 
upper molar was removed in 1956 without incident. Circumcision had been performed 
in the neonatal period, without bleeding. A diagnosis of hypoprothrombinemia was 
made at the Brooklyn Jewish Hospital in 1940. There is no family history of any 
bleeding diathesis. Three daughters, aged 4 years, 3 years, and 1 week, are alive and 
well, 

Physical examination is entirely within normal limits. 


The following hematologic data were obtained: 


Hemoglobin 14.0 Gm. per cent 
Red blood cells 4.85 million 
White blood cells 10,500 
Nonsegmented 1 
Segmented 52 
Lymphocytes 35 
Monocytes 12 
Platelets 490,000 
Reticulocytes 0.6 per cent 
No abnormal or immature white blood cells were noted on smear. 


Sedimentation rate 40 
Hematocrit 43 
Urine: 
Specific gravity 1.015 
Sugar Negative 
Albumin Negative 
Microscopic 1 to 2 R.B.C. per high-power field 
Rare W.B.C. 
Occasional mucous shreds 


Blood type ‘*A,’? Rh positive (DCe/dce-R,r) 


*Arthur Sawitsky, M.D., Head of Hematology Department, The Long Island Jewish Hospital. 
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The following coagulation profile was obtained: 


Bleeding time (Ivy) minutes (normal 3 to 8 minutes) 


6 
Rumpel-Leede Negative 


Clot retraction begun 20 minutes (normal, begun 1 hour) 


Clot retraction complete 2 hours (normal, complete 24 hours) 


Clot quality Poor, with a moderate sediment at the 
bottom of the tube 
Recalcification time 260 seconds (normal, 60 to 120 seconds) 
Serum prothrombin activity 27 seconds (normal, over 30 seconds) 
(1 hour) 


Whole 14 seconds (control, 14 seconds) 
Dilute 30 seconds (control, 28 seconds) 


Prothrombin time 


Lee-White coagulation time 24 minutes (normal, 8 to 18 minutes) 


From the foregoing data, it is evident that a defect in the first phase of the coagula- 
tion mechanism is noted. 

An L. E. preparation was negative. 

I have examined the patient’s serum and find no hemolysins or hemagglutinins to be 
present at either 37° or 50° C. when examined by the saline, albumin, trypsin, and indirect 
Coombs techniques. The direct Coombs test is also negative. 

In view of the possibility of the presence of a plasma defect, various mixing experi- 
ments with plasmas of patients with AHG, PTC, PTA, and barium-sulfate-treated plasma 
were performed. It was found that the patient’s recalcification time and serum prothrombin 
time were corrected by the addition of AHG and PTA plasma. However, barium-sulfate- 
treated plasma and the plasma of a patient known to have PTC disease did not correct the 
coagulation defect. Therefore, a diagnosis of plasma thromboplastic component deficiency 
(Christmas disease) is made in this patient. 

This patient must be considered as a member of the hemophilioid group of coagula- 
tion defects. It is also recommended that any male children born of the patient’s sister 
be examined for the possibility of PTC disease. 

All future traumatic episodes or surgical procedures must be dealt with cautiously 
and according to the accepted rules for the treatment of hemophilioid disease, 


Summary 


A comprehensive review of the medical and dental literature on hemo- 
philia and the recently recognized and diagnosed hemophilioid diseases has 
been presented, along with the first case of ‘‘Christmas disease’’ reported in 
the dental literature. 

Comments and Conclusion 

It is very likely that within the next century there will be a great in- 
crease in the number of hemophiliacs and hemophilioids. The reason is quite 
obvious, for with the advent of new diagnostic measures and better sup- 
portive therapy greater confidence to live a fuller life will be engendered 
in those afflicted. They will not hesitate to marry, as at the present, and 
therefore they will produce progeny. As these diseases in general are he- 
reditary, it is easily envisioned that the pereentage of those affiicted with 
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respect to the general population will be much greater than now. The inci- 
dence of excessive bleeding after dental surgery, therefore, might be alarming 
if proper prior definitive treatment is not rendered. 

This makes it ineumbent upon the dental profession at large that knowl- 
edge and understanding of these conditions become basic fundamentals. 


Every patient, regardless of whether or not he is to undergo surgery, 
should be asked the simple question: ‘‘Do you or any of your family have a 
history of excessive bleeding?’’ When there is an affirmative answer, a medi- 
eal consultation: is mandatory for the patient’s welfare, as well as our own, if 
prior diagnosis has not been established. 
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Surgical Anatomy and Physiology 


THE METABOLISM OF ORAL TISSUES 
A Biologic Perspective 
Puiuie Person, D.D.S., Pu.D., Brookiyn, N. Y. 


HE metabolism of oral tissues is a subject which reaches into many dis- 

ciplines of biology. The range of phenomena involved is very broad and 
represents an unusual earry-over or continuity from some of the older of 
biology’s disciplines to some of its younger ones. The richness and complexity 
of the problems which will be discussed in the paragraphs to follow stem from 
both the unique anatomie features of the oral cavity and the diverse physiologic 
processes in which the oral cavity is involved. In and about the mouth are 
found a closely knit group of structures containing all of the fundamental tissues 
of the body: epithelium, connective tissue, muscle, bone, nerve, blood vessel, 
lvmphatie, and a few tissues not found elsewhere, such as cementum, enamel, 
and dentine. Many of these tissues are so close to the body exterior that they, 
and the processes occurring within them, are amenable to study with a minimum 
of discomfort and trauma to the organism. In addition, as exteriors often do, 
they may reflect and yield information concerning the status of the interior, 
particularly’ with reference to its nutrition and metabolism. Some of the 
biologie phenomena which occur and are related to oral tissue metabolism will 
be diseussed in the following sections. 

We will begin at descriptive levels with some of the more classical of biolo- 
ev’s disciplines and carry the development of our theme to molecular levels repre- 
sented in enzymatic processes of intracellular oxidations. The selection of topies 
is not complete and has been made primarily for the purpose of permitting the 
development of this theme within existing space limitations. 


Study of the Dentition in Paleontology and Anthropology 


The dentition of animals is of great interest to students of paleontology, 
anthropology, and evolution, since very often the dentition and its supporting 
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structures are all that remain of an organism. In particular, knowledge of the 
relationships among higher vertebrates and mammalia has benefited from study 
of such remains. ‘‘The families of man, apes, monkeys, tarsioids, lemurs, and 
tree shrews are rare as fossils except in a few localities and geographic horizons, 
and the known remains usually consist chiefly of broken jaws with a few teeth.’” 
As an example, we may cite the studies in evolution and paleontology begun at 
Columbia University during the last century by biologists Bashford Dean, 
Edmund B. Wilson, and Henry Fairfield Osborn. These studies were continued 
by William K. Gregory and his associates at Columbia and at the American 
Museum of Natural history and were summarized by Dr. Gregory in the bril- 
liant monograph entitled ‘‘Evolution Emerging.’ An important feature in 
the development of this classical work was the study of the dentition from 
fishes to mammals, which was used as a major analytic tool in tracing the 
evolution of vertebrates. Of particular significance in such studies has been 
the theory of the tritubereular molar pattern in the evolution of the vertebrate 
dentition. This theory was originated by E. D. Cope,* who said that the tri- 
tubereular type of tooth was ancestral to many, if not all, of the higher types 
of teeth. Henry Fairfield Osborn termed Cope’s theory ‘‘one of the most im- 
portant generalizations ever made in mammalian comparative anatomy.’’ It 
is safe to say that nearly every comprehensive account of the evolution of higher 
vertebrates deals with ‘‘the evidence of the teeth.’ * 5 

It is known today that evolutionary changes in morphology are reflections 
of alterations in biochemistry and metabolism. In line with the concept of a 
biochemical evolution,®-* morphologic and biochemical studies might now be 
integrated more frequently than they are. The oral tissues can supply excel- 
lent study material for such investigations, since the morphology of dental 
evolution is so well documented. The possibilities of synthesis from such cor- 
related knowledge would be very great. 


Oral Tissues in Experimental Embryology 


Another who finds the oral tissues of importance is the experimental 
embryologist. The cellular events involved in the inception, organization, and 
development of the oral structures represent a rich morphologic and biochemical 
source material for the study of developmental fields and organizers. This is 
especially true of changes accompanying the organization of the cells which 
form enamel and dentine, the ameloblasts and odontoblasts respectively.® '° The 
sequence of events involved may be described as follows: 

Prior to the attainment of their full differentiation, the enamel- 
forming ameloblasts play an important role in fixing the shape of the 
crown of the future tooth by arranging themselves in its outline. There 
follows an organizing stage of development in which the ameloblasts 
seem to exert an influence upon the adjacent connective tissue cells of 
the pulp, causing them to differentiate into dentine-forming odonto- 
blasts. During the terminal phase of this organization, formation of 
dentine begins. Enamel is formed by the ameloblasts only after the 
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first layers of dentine have been laid down. ‘‘The presence of dentine 
seems to be necessary to induce the beginning of enamel matrix forma- 
tion just as it was necessary for the ameloblasts to come into close con- 
tact with the connective tissue of the pulp to induce differentiation of 
the odontoblasts and the beginning of dentine formation.’ The 
eytologie changes accompanying these events, the reversals in cell 
polarity, ete., form a complicated and fascinating picture. 


Oral Tissues in the Study of Calcification 


Those interested in the general biologie problem of calcification also find 
much useful study material in the oral tissues. Erdheim,™’ a pioneer in the 
study of the relationship between the parathyroid glands and calcium and 
phosphorus metabolism, was one of the first to use the rat incisor as a very 
sensitive barometer for detecting metabolic disturbances which affect calcifica- 
tion. It may be advisable to mention here a very interesting feature of the 
relationship between calcification of the teeth and the metabolism of the organ- 
ism. In enamel and dentine, as they caleify, there is recorded in lasting form 
important information concerning the metabolic history of the individual. 
During formation of enamel and dentine, the ameloblasts and the odontoblasts 
are, as has been indicated, very active metabolically, and they are extremely 
sensitive to nutritional and metabolic disturbances. Calcification of these tissues 
is not a continuous process; rather, it is rhythmic, with alternate active and 
less active stages. In man this results in the creation of bands of calcification, 
approximately 4 to 8 microns in width per day. In other species the width of 
these bands may vary, being 16 microns in the rat, for example. The ealcifica- 
tion bands are preserved in the fully developed, hard, and relatively inert tooth 
structure. Hence, they serve to record and reflect the calcification process in 
the same way that annual rings reflect periods of rainfall and drought in the 
history of a tree. When disturbances in calcification arise as a result of 
metabolic shifts or upsets, and the formation of the 4 to 8 micron bands is 
affected, these disturbances are recorded far beyond the lifetime of the individ- 
ual. It is thus possible to identify with remarkable accuracy, from microscopic 
examinations of tooth sections, the times at which metabolic disturbances may 
have occurred. Not only are there disturbances in the calcification bands per se, 
but other developmental defects which reflect nutritional and metabolic status 
are also recorded. In the human being this might cover a period extending 
from intrauterine life to adolescence and beyond (at which later time third 
molar formation might still be occurring). 

An instance of the permanence of such material may be found in the recent 
publication by Sognnaes*® dealing with a histologic analysis of developmental 
lesions in teeth originating as far back as the period from 3,000 to 750 B. C. 
Study of sections of one tooth, as an example, permitted Sognnaes to state, with 
what may be aecepted as reasonable accuracy: ‘‘Considering the type of tooth 
(second permanent molar) and the peripheral location of the defects, it is 
believed that the mechanism of calcification failed at about 4 to 6 years of age 
in the life of this middle-aged woman.’’ 
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We have learned from Dr. M. A. Johnson of Rutgers University of a very 
similar ring or band formation phenomenon in the growth of the cotton hair. 
During the period of secondary cell wall deposition in the hair, two bands of 
lamellae, one compact and one porous, are deposited alternately in each twenty- 
four-hour period. They constitute a daily growth ring, varying between 0.2 
and 0.35 micron in thickness, and they also reflect the vicissitudes of the parent 
plant during the period of their formation.%* It is of interest that such ap- 
parently similar phenomena are found in structures so different as the cotton 
hair and tooth enamel and dentine. Their outward resemblance to the Liesegang 
phenomenon is very striking. 

Oral Tissues in Studies of Nutrition and Metabolism 


Having considered something of the relationship between the teeth, per se, 
and the metabolism of the organism, we turn to another aspect of the basic 
problem of the metabolism of oral tissues. We will deal now with responses of 
the nontooth tissues of the mouth to nutritional and metabolic changes. In the 
study of this problem the disciplines of biochemistry, clinical medicine, pa- 
thology, and dentistry have played prominent roles. It is well known today 
that oral tissues may .be extremely sensitive indicators of the general nutritional 
and metabolic status of mammalian organisms. Many of us have at one time 
or another learned of the classic studies of Lind,'* dealing with seurvy among 
British seamen in the eighteenth century, and of the dramatic gingival and 
bone changes which are often, but not always, associated with this disease. Since 
that time there has been published a vast amount of literature, clinical and 
experimental, dealing with changes in oral tissues resulting from shifts and 
disturbances in nutrition and metabolism.**"’ From this the physician has 
learned to inspect the mouth and oral membranes early in his evaluation of 
patients. The physician who is interested in nutritional and metabolic disease 
will often look in the mouth before he takes a blood pressure reading. It was 
the developing knowledge of vitamins and the concept of deficiency diseases 
which served to focus attention upon the fact that oral tissues were such sensitive 
indicators of the nutritional and metabolic status of the organism. At times, as 
a matter of fact, observations upon oral tissues stimulated and led to other very 
fundamental contributions to our knowledge of the way vitamins acted in the 
body. As an example, let us consider the studies of food accessory factors and 
oral tissues begun shortly after World War I by Dr. Perey Howe,?* a dentist 
of Boston. Dr. Howe amassed data showing the dramatic changes in oral tissues 
as a result of nutritional deficiencies. He then went to Dr. S. B. Wolbach at . 
Harvard Medical School and sought to convince Dr. Wolbach that together 
they should study the pathology of these changes. Wolbach agreed, and they 
embarked upon a series of experiments which unfolded over a period of years 
the role of vitamin C in collagen formation and the roles of vitamin A in the 
metabolism of epithelial structures and bone.’* ?° The pioneering work of these 
investigators, which had its inception in phenomena of oral tissue metabolism, 
contributed greatly to our understanding of the pathology of deficiency diseases 
and served to inspire others to enter this field. 
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The dramatic oral tissue changes in experimental and clinical deficiency 
states are well documented.’® +7 They inelude bleeding gingivae, atrophy and 
hypertrophy of tongue papillae, atrophy and hypertrophy of oral epithelium, 
inflammations, changes in alveolar bone, ete. and need not be discussed in detail 
at this time. It may be emphasized, however, that the earliest signs of nutri- 
tional and metabolic disease are often found in the oral tissues. For example, 
in experimental vitamin A deficiency the dentine-forming cells (the odonto- 
blasts), are most sensitive and are the first of the body cells to be affected.”" 
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Fig. 1.—Pathway of hydrogen and electron transport in cell oxidations. 


In vitamin C deficiency the earliest symptoms are found in the capillaries of 
the gingivae.2*? The labile tongue and lip changes seen in deficiencies of the 
B group of vitamins are well known,?* ** as is the dramatic and rapid manner 
of their reversal by specifie vitamin therapy in some cases. While it is true that 
vitamin deficiencies cause such changes as have been mentioned, it must be 
emphasized that other causes also exist for such changes. This can be made 
clearer by reference to Fig. 1, a very much simplified representation of some 
intracellular enzyme reactions which provide calories for growth, maintenance, 
repair, and other energy-requiring functions. The left side of the figure repre- 
sents the over-all sequence of events in aerobic cellular oxidations. These pro- 
vide energy by transporting electrons from high energy levels in metabolic sub- 
strates to molecular oxygen, where the electrons exist at lower energy levels 
(ultimately as part of the water molecule). The difference in energies is 
liberated to cells as the electrons make this passage and is utilized by the cells 
for the support of life. Indicated on the right are levels at which various 
vitamins may perform their biochemical functions as components of enzymes 
or as coenzymes involved in cellular oxidation processes. Also to be seen are 
levels at which metals, such as iron and copper, may be involved in this series 
of reactions. It may be reeailed, too, that all of the known enzymes are proteins. 
It is obvious, then, that in addition to vitamins, per se, proteins and metals are 
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important components of the systems in which vitamins exert their known bio- 
chemical effects. We may expect, therefore, that deficiencies of or disturbances 
in the metabolism of proteins and metals may also produce changes similar to 
those seen in vitamin deficiencies, since the same fundamental cellular oxidative 
processes should be affected. This is indeed the ease. In protein deficiency and 
disturbances of protein metabolism, changes similar to those seen in some of 
the B vitamin deficiencies are produced. These changes may be reversed by 
higher protein intakes and by correcting the metabolic disturbances.?*** 
Tongue changes similar to those seen in some of the B vitamin deficiencies are 
also caused by iron deficiency and are reversed by administration of iron.*® In 
the above situations adequate caloric intake is required for reversal of symptoms,, 
in addition to the other nutritional items involved.”® 


Mechanical Factors Which Affect Oral Tissue Metabolism 


Another eategory of factors bearing upon the genesis of oral lesions, such 
as have been discussed above, are those relating to the applied physiology of 
oral tissues, particularly in relation to the stresses involved in the ingestion, 
mastication, and swallowing of food. We could not very well explain the 
symptomatology of the heart without a knowledge of the applied physiology 
of the heart in clinical situations. Similarly, it is essential to an understanding 
of the metabolism of oral tissues that the stresses to which they are subjected in 
the performance of their physiologic roles be thoroughly appreciated. This is 
especially important for those who sean the tissues for diagnostic purposes. 
The metabolic demands of oral tissues are in large part conditioned by the fune- 
tions of ingestion, mastication, and swallowing of food. These are functions 
which may create infringements upon the physiologic reserve of mouth struc- 
tures when the metabolism of the organism is disturbed, much as the heart’s 
integrity is lessened by disease and its reserve menaced by otherwise normal 
functional demands. Ingestion, mastication, and swallowing of food are tre- 
mendously complex phenomena, as attested to by the size of the cranial nuclei 
and the large number of motor and sensory nerves which subserve them. These 
funetions have neuromuscular and psychologic ramifications which extend far 
beyond the oral cavity and exert a tremendous influence on the neural integra- 
tion of the entire organism. They not only create a good portion of the met- 
abolie demand of oral tissues, but in the face of altered ‘‘mechanical’’ factors 
these functions may create demands which are excessive, even with an other- 
wise adequate intake and proper utilization of nutrients and cofactors. Thus, it 
is possible to encounter biochemical and clinical lesions in the mouth even when 
the patient’s general nutritional and metabolic status is good. It is especially 
important that the physician, pathologist, and biochemist be aware of some of 
the local ‘‘mechanical’’ factors involved. A brief example may be cited as 
follows : 

During the cutting, tearing, shearing, and grinding of food, the 
cusps and fossae of the upper and lower teeth strike one another, mesh, 

and interdigitate (or occlude) in such a way that the forces of mastica- 

tion are transmitted properly to the underlying connective tissue, bone, 





Velome os METABOLISM OF ORAL TISSUES 
Number 


and gingivae. The health of the teeth, connective tissues, bone, and 

gingivae is dependent upon this proper ‘‘meshing’’ and occlusion of 

the masticatory apparatus. If the relationship of the cusps and fossae 

is changed by dental caries, for example, or by loss or shifting of teeth, 

and if the occluding relationships are significantly disturbed, greater 

stresses and strains than ean be tolerated may be transmitted to the 

supporting tissues, or insufficient forees may be transmitted to them. 

In either ease, if the disturbance goes beyond the range of adaptation 

of the tissues, the health of the tooth supporting structures is impaired, 

and lesions may result in both the hard and soft tissues of the mouth. 

The importance of mechanical factors in relation to the metaboli¢é demand 
of tissues was demonstrated admirably by Follis*® in his study of the effects of 
mechanical foree on the skeletal lesions of seurvy in guinea pigs. In these 
experiments one hind leg of each of the animals was immobilized in a plaster 
east, and the animals were placed on a scorbutie diet. Following production of 
scurvy, the animals were sacrificed and the two hind legs were examined 
histologically. The freely movable leg showed the classic signs of scurvy, in- 
eluding fractures and hemorrhage. These signs were not present in the im- 
mobilized leg, in which such changes as did oceur were minimal. In explanation 
of the above results, it may be suggested that in the nonimmobilized limb the 
weakened serobutiec bone was unable to withstand the stresses and strains of 
weight-bearing and muscle pull, which caused fractures and hemorrhage. On 
the other hand, although the immobilized limb was affected somewhat by seurvy, 
the absence of weight-bearing and muscle pull on its bone eliminated stresses 
and strains which might have caused fractures. In addition, immobilization 
undoubtedly lessened the metabolie activity of the limb, lowering its tissue 
requirements for ascorbie acid and thereby producing a milder seorbutie condi- 
tion to begin with in the immovable leg. 

Another example of the importance of mechanical factors in the genesis 
of oral lesions may be found in the study of pseudoariboflavinosis by Ellenberg 
and Pollack.*? These authors found that in certain elderly, edentulous persons 
there occurred lesions of the corners of the mouth, known as ‘‘angular cheilosis,’’ 
which were very similar to those seen in riboflavin deficiency. In these patients, 
however, the lesions did not respond to the administration of riboflavin or 
vitamin B complex. It was found that improperly fitting dentures caused the 
upper and lower lips to sag and fall in, forming folds at the angles of the mouth. 
Saliva pooled in the resulting crevices, and bacterial action caused the lesions. 
The ill-fitting dentures also interfered with efficient mastication of food and 
tended to eause restriction of the diet to soft, refined, starehy foods of low 
vitamin content, thereby creating a vicious cycle. Redesign and proper fitting 
of the dentures, together with proper dietary management, resulted in disap- 
pearance of the lesions. 


Metabolism of Oral Tissues and ‘‘Dynamic Equilibria of Body Constituents’’ 


It is very interesting to consider the metabolism of oral tissues in the light 
of our present knowledge and concepts of what has been termed the ‘‘dynamic 
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equilibria of body constituents.’’** In recent years the concept of dynamic 
metabolic equilibria has been developed and expanded through the work of 
Schoenheimer,®? Whipple,** Cannon,** Allison,** and others. As a result of such 
studies, it is known that in certain situations some tissues may be deprived of 
nutrients and accessory factors, or they may even break down, in order to 
supply metabolic demands of other tissues which appear to have a higher 
‘‘priority.’’ All that has been said until now would indicate that the oral 
tissues participate in these metabolic equilibria and that, indeed, in some 
instances they may be among the more labile participants. We wish to refer 
briefly to these relationships as they are reflected in the metabolism of persons 
with eaneer. There are certain types of cancer in which oral changes are 
prominent among the tissue changes that are seen in the host** ** and are 
attributable directly or indirectly to the cancerous growth. The importance of 
these changes is perhaps not so great for an understanding of the nature and 
causes, per se, of cancer as it is for an understanding of the metabolic derange- 
ments and shifts in metabolism as a result of tumor growth. With the advent 
of cancer chemotherapy, the meaning of these changes assumes even more 
importance. This is particularly so because all of the current cancer chemo- 
therapeutie agents are highly toxic to nonmalignant as well as to malignant 
tissues. It is essential, therefore, to protect nonmalignant host tissues from 
effects of the drug, permitting higher drug dosages and more effective combina- 
tions of drugs to be used. Doing this will require, in addition to other factors, 
an understanding of what the tumor does to the host’s metabolism and also 
what the drug does to the host’s metabolism. If the biochemical and physiologic 
meaning of the oral tissue changes occurring in the above situations were known, 
they could contribute greatly to an understanding of the metabolic shifts and 
nutritional status of the tumor host. The accessibility of the oral tissues and 
the ease with which they may be inspected, palpated, and sampled would make 
such knowledge of particular value at clinical levels. Unfortunately, there are 
few experimental studies of the effeets of tumor growth on oral tissues. Recently 
the Veterans Administration, in collaboration with the Bureau of Biological 
Research at Rutgers University, carried out some joint studies of the effeets of 
tumors and cancer chemotherapeutic agents upon oral tissues of rats. We have 
investigated the effects of the Flexner-Jobling and the Walker tumors and a 
series of phosphoramide chemotherapeutic drugs on tongue, submaxillary and 
sublingual gland, oral mucosa, and periodontal structures of Sprague-Dawley 
rats. In these experiments a prominent metabolic effect of either tumor growth 
or drug treatment was restriction of food intake. This produced a generalized 
cachexia, not unlike that occurring in human beings, which affected nearly all 
body tissues, including those of the oral cavity. In most instances the changes 
in the oral tissues of tumor-bearing animals, drug-treated animals, and pair-fed 
eontrols were very similar, supporting the conclusion that the restriction of 
food intake was responsible for the changes seen. In the case of tongue muscle, 
however, the lesions in tumor-bearing animals were far more severe than those 
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seen in drug-treated or pair-fed controls, indicating a possible specific effect of 
tumor growth on tongue muscle. In its response to metabolic and nutritional 
changes, tongue tissue is also one of the more labile human tissues. 

The widespread occurrence and almost universal experience in medicine 
and dentistry with such phenomena as have been referred to in the three pre- 
ceeding sections demonstrates the reasonableness of the concept that the metabo- 
lism of oral tissues is affected by, and is part of the dynamic state of body 
constituents and of the metabolic equilibria by which they are maintained. In 
the next section will be proposed a hypothesis which may provide a profitable 
experimental approach to an understanding of the phenomena that have been 
diseussed. 


Oral Tissues as Indicators of Cell Oxidations 


This leads us to a somewhat speculative aspect of the problem of oral tissue 
metabolism. Consideration of the relationship described in Fig. 1 focuses at- 
tention upon the fact that an important level at which oral tissues participate 
in the metabolie equilibria of the body is that of intracellular oxidations. When 
known components of cellular oxidative enzyme systems are lacking because of 
inadequate intake or beeause of interference with their utilization, the oral 
tissues are affected. The changes which ensue may often be restored to ‘‘nor- 
mal’’ by supplying the missing components or by correcting the metabolic 
interference with their utilization, including disturbances of hormonal origin.** 
It is therefore suggested that oral tissue changes may be reflections of dis- 
turbanees in cellular oxidative processes, per se, or other processes dependent 
upon them. These considerations lead to the reformulation of a hypothesis* : 


‘‘The clinical appearance and histopathology of oral 
tissues may often be an index of cell oxidations.’’ 


Studies of oxidative enzyme activity in oral tissues of experimental animals have 
indicated that-aetive cytochrome oxidase and succinoxidase systems are present 
in these tissues.*° Homogenates of rat tongue, submaxillary gland, and parotid 
gland were studied by manometric methods and compared with homogenates of 
heart, liver, and kidney, as shown in Table I. Preliminary studies of the effects 
of acute total starvation on oral tissues of rats, using homogenates of tongue, 
submaxillary gland, and parotid gland, revealed significant changes in starved 
animals when compared with homogenates prepared from animals fed ad 
libitum. Suecinoxidase activity in the parotid and submaxillary glands de- 
clined, and there was a decline followed by a rise in tongue cytochrome oxidase 
activity, as shown in Table II.*? Eichel and co-workers* have also studied 
tooth pulp, gingiva, and sublingual gland of rabbits and found active succinic 
dehydrogenase, eytochrome c reductase, lactic dehydrogenase, and glucose-6- 
phosphate dehydrogenase in these tissues. While the above studies were intro- 
duetory in nature, they indieate the existence of a very active oxidative metabo- 
lism in some of the oral tissues. The magnitude of activity was comparable to 
that found in such organs as liver, heart, brain, and kidney. 
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TABLE I. OxyGEN UpTaKE (UL/HR./MG. N,) OF TISSUE HOMOGENATES OF 
SPRAGUE-DAWLEY Rats (SEVEN ANIMALS) 








~ CYTOCHROME OXIDASE | SUCCINOXIDASE 
TISSUE (MEAN 0, UPTAKE) (MEAN 0, UPTAKE) 





Heart 813 1256 
Kidney 681 983 
Parotid gland 679 217 
Submaxillary gland 592 549 
Liver 468 462 
Tongue 375 425 








It is believed that further biochemical studies will permit a deeper under- 
standing of many of the oral tissue changes that have been discussed and will 
validate the hypothesis presented in the preceding paragraph. Not the least 
important result of such knowledge may be a fuller understanding of oral 
symptoms as indicators of the general nutritional and metabolic status of the 
individual and also as reflections of intracellular oxidative metabolic processes. 


TABLE II. Errects or STARVATION ON ENZYME ACTIVITIES OF TISSUE HOMOGENATES FROM 
STARVED ANIMALS (EXPRESSED AS PERCENTAGE CHANGE FROM THE ACTIVITY OF 
HoOMOGENATES FROM NONSTARVED ANIMALS) 








ENZYME SYSTEM 
TISSUE CYTOCHROME OXIDASE ] SUCCINOXIDASE 





Tongue -53 to +49 0 
Parotid gland 0 -49 
Submaxillary gland 
Liver 

Heart 

Kidney 











0 = No significant difference in activity. 
— = Decrease in activity. 

+ = Increase in activity. 

— to + = Decrease in activity in early part of experiment, followed by a later rise in 
ty. (All figures based upon uLO:/mg. N2/hr.) 

+1 


activity. 
? = Questionable rise in activity. 


As a corollary, it may be expected that these studies will contribute greatly to 
our knowledge of the way cellular oxidative processes are affected by a variety 
of regulatory factors. 


Summary 


In discussing the metabolism of oral tissues, we have touched on many 
disciplines of biology. The problem begins in the phylogenetic and evolutionary 
aspects of the development of oral structures, which are reflections of the 
metabolism of our ancestors, and continues into the ontogenetic aspects capable 
of supplying valuable and fundamental information at all stages of the 
individual’s history. The possible levels of metabolic study are from the intact 
organism to its subcellular and molecular units of life. To reiterate, in the 
mouth and its associated structures, are found nerve, blood vessel, muscle, gland, 
connective tissue, epithelium, bone, and also highly specialized tissues not found 
elsewhere, such as cementum, dentine, and enamel. These tissues obey the same 
fundamental laws and exhibit the same basic biologic phenomena that are found 
élsewhere in the body. Many of the oral structures are close to the body’s 





Mar y METABOLISM OF ORAL TISSUES 401 
umber 

exterior and are more easily observed and more accessible than any others of 
comparable metabolie activity. In addition, they usually require less manipula- 
tion and are subjected to less trauma in experimental situations. We have stressed 


the unique possible application of oral tissue metabolism studies in relation to 


problems of cell respiration. Our purpose has been to stress some of the 


fascinating problems involved in study of the oral tissues and to point to some 
of the potentialities of their use for the study of fundamental biologic phe- 


nomena. 
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Oral Roentgenology 


X-RAY INTERPRETATION AS AN AID TO DIAGNOSIS 


TuHEoporR Bium, D.D.S., M.D., New York, N. Y. 


FTER many years of experience in arranging for classes of instruction 
A and for lectures (in the last twenty-five years as a member of the Council 
of the New York Institute of Clinical Oral Pathology), I feel that the presenta- 
tion of ease reports was acclaimed by the participants as the simplest and 
easiest means of aequiring knowledge necessary to improve our care of 
patients. I have also learned that our experience is limited and ean be 
widened only by the combined efforts of many, by our successes as well as our 
failures. Our eriticism must be honest and constructive. Absolutely nothing 
is gained by looking down on others for their misjudgments and failures, and 
it will be to our eredit if we can help them to improve. 

On many oceasions in the past I have published case reports in papers, as 
well as many singly in the now defunet Archives of Clinical Oral Pathology 

1937-1940) and the New York State Dental Journal during the editorship of 
Dr. Theodore Kaletsky under the title of “The New York Institute of Clinical 
Oral Pathology.’’ Last fall I started a similar method by presenting a paper 
entitled ‘‘Instruective Clinical Case Reports.’ In this paper I shall present 
case reports illustrating the important role that the x-rays play as an aid to 
diagnosis and showing that roentgenography has its limitations and that other 
diagnostic methods have to be employed as additional aids. 


Cases of Unerupted and Impacted Teeth 


Case 1.—The first example of x-ray interpretation is provided by the case of a young 
man, 19 years of age, who has been under the care of a general dental practitioner and an 
orthodontist since 1946. Two bitewing films taken in 1946 (Fig. 1, A) showed the right and 
left mandibular second molars to be unerupted. Other features are not of interest to us in 
ur present study. Extraoral films were not made. The first third molar exposures (bite- 

ings) were taken when the patient was 14 years old and the second molars were shown to 
e erupted (Fig. 1, B). However, the third molars were in a suspiciously abnormal position, 
vhich was confirmed by the first regular intraoral (apical) films exposed a few days later (Fig. 
|, @). The last molars are not fully seen, nor is the relation of the apices to the mandibular 
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canal in evidence. For such an important view, the extraoral films constitute a sine qua non. 
Bitewing films obtained about six montlis later, when the patient was 15 years old (Fig. 1, D), 
and intraoral ones taken when he was 17 years old (Fig. 1, Z) leave no doubt that these 


Fig. 1.—Case 1, 


teeth were in malposition, namely, in semihorizontal impaction. During this time (eight years, 


in all) apparently no attention was paid to these conditions and the relation of apices to the 
mandibular canal was not determined. 


f At the present time the patient is not complaining about his teeth. His dentist thought 
that the mandibular third molars should be removed. The patient has headaches and pains 
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in his body, but his physician has not found anything of any consequence. The right mandib- 


ular third molar is slightly erupted—a very small point of the crown is visible—but the other 
Routine exposures were made of all third molars, but the intraoral films 


three are unerupted. 
The lower third molars have remained in semi- 


of the maxillary ones are not shown here. 
horizontal impaction. However, the roots are extremely long and the apices are in such relation 
to the mandibular canal that their removal will be hazardous as far as injury to the contents 


of the canal is concerned (Fig. 2). 
£ 


Fig. 2.—Case 1. 


As for the maxillary third molars, we like to wait if at all possible, until 
they come down further and erupt in order to simplify the operation for their 
removal. It also must be mentioned that headaches may have some relation 
to the impactions. I would suggest that mandibular third molars always be 
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kept under periodic x-ray and clinical observation and that they not be re- 
moved unnecessarily. On the other hand, if there is no chance of their normal 
eruption and usefulness, their removal should be performed early, before their 
roots are fully or abnormally formed. 

Case 2.A similar case involving a 15-year-old boy, was less difficult, although the 
right mandibular third molar had been sacrificed and its changing position had not been 
kept under observation long enough to determine whether or not this erupting tooth might 
finally assume its normal] position in the dental arch. Of the left side this procedure was 
The result can easily be seen when the x-rays taken at intervals are com- 
pared (Fig. 3, 4 and B). The last intraoral film is placed lower for the purpose of observing 
the development of the roots. An abnormal apex direction might influence a change from 
Originally the orthodontist suggested removal of the mandibular 


employed. 


the conservative approach. 


third molars, fearing that they might push and crowd the anterior teeth. This did not occur, 
according to the intraoral x-ray pictures taken nearly three years apart (Fig. 3, C). Too 
many third molars are removed unnecessarily while they are in the normal stages of eruption. 
They should be kept under observation and particular attention should be paid to the forma- 


tion of the apices and their relation to the mandibular canal. 


A. 





B. 
Fig. 4.—Case 3. 
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Case 3.—A different course had to be pursued when a young man of 22 years came 
under my care. He suffered from a severe case of pulmonary tuberculosis. X-ray exam- 
ination revealed two mandibular malposed third molars. Surgery could not be considered 
under the circumstances particularly since the malposed teeth did not bother him at all 
(Fig. 4, A). It is interesting to note that the left mandibular third molar position has 
changed to a complete horizontal impaction (Fig. 4, B). Fortunately, there is no communica- 
tion with the oral cavity and we hope that none will develop. 


Case 4.—A most interesting case was that of a 34-year-old married woman, who 
related that she had a “wisdom tooth which seems to be pressing on the nerve of the next 
tooth.” She had pain at the beginning of summer and twice since then. She had known 
about the third molar for some time, but was never advised to have roentgenograms made 
of this tooth. The x-ray pictures taken between 1935 and 1944 show the changes in the 
position of the unerupted right mandibular third molar (Fig. 5, C and D). At no time were 
extraoral films taken. Within five years the third molar moved downward to an astonish- 
ing degree (intraoral, bitewing, and occlusal views). The extraoral film gives a clear idea 
of the size which the follicular cyst attained (Fig. 5, 4 and B). Much precious time and 
at least one valuable tooth were lost as a result of neglecting the simple procedure of taking 
extraoral radiographs. 

Extraoral films must be taken at a very early age, as soon as the child makes his first 
appearance at the office of the general practitioner of dentistry. This is, for the child, a very 
simple procedure, and it offers the dentist an opportunity to gain the patient’s confidence 
before beginning the intraoral x-ray examination. Other pathologic conditions can thus be 
detected very early in life. 

In this case the operation performed in the office under block anesthesia involved re- 
moval of the second and third molars and complete enucleation of the cyst membrane. The 
buecal mucoperiosteal flap was folded into the bone cavity and held there with iodoform 
gauze. The laboratory diagnosis was follicular cyst. A follicular cyst at the mandibular 
angle must always be removed completely, as there is a possibility of its being an amelo- 
blastoma, which is most frequently encountered in this region. 


Case 5.—The x-ray examination can be utilized effectively in the determination of the 
approach for removal of a malposed tooth. A 47-year-old married woman was referred 
for removal of a malposed right maxillary canine. It was necessary to take three films 
(Fig. 6). The intraoral film showed the canine above the apices of the premolars. The 
bird’s-eye view placed it in a palatal position, as did the occlusal exposure. In view of 
the concavity of the canine fossa and the relationship of the malposed tooth to the apices 
of the premolar, the buccal approach for its removal in the office was the logical and easiest 
one for the patient and for the operator. Under block anesthesia, a buccal incision was 
made, the buccal plate of bone in the region of the canine was removed, the antrum was 
opened, and enough bone overlying the tooth was cut away to permit its removal. The 
bone was smoothed, all debris was removed, the antrum was found clear, and therefore 
the mucoperiosteal flap was replaced and held in position with four sutures (March 30, 
1922). Treatments were continued until April 19, 1922. The patient was discharged on 
June 2 of the same year. At that time we had not yet reached the important stage of pulp 
testing. However, there was a dentist in the patient’s family, and no complaints were 


received. 


In our field we are very fortunate that so many intraoral and extraoral 
films ean be taken at so many different angles. Furthermore, with an instru- 
ment like the ortholator, x-ray pictures can be taken at the same angles. This 
is, particularly helpful for periodic examinations of teeth whose root canals 
have been filled and also for examinations following root amputations. 














Fig. 5.—Case 4. 
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Now I should like to demonstrate not only the importance of the extra- 
oral film but also the necessity and importance of annual complete x-ray 


examinations. 


Fig. 6.—Case 5 


Cases of Bone Pathology 


Case 6.—A 49-year-old man was referred for removal of the right mandibular second 
molar as advised by his dentist and periodontist (Fig. 7, 4). The extraction was unevent- 
ful. The apical areas were not curetted, and there is no note on the chart to show that the 
apices were covered with granulomatous tissue. After two additional visits, the patient was 
discharged. 

Sixteen years later he returned for removal of the right mandibular first molar which, 
according to his dentist, showed loss of bone around the distal root. This condition might be 
diagnosed as an apical granuloma with additional loss of alveolus above, due to pyorrhea. 
However, the dentist did not observe the larger cystic area posteriorly (Fig. 7, C), which was 
better seen on my x-ray film (Fig. 7, D). An extraoral film (Fig. 7, Z) was needed to make 
certain that the lesion was not larger. The dentist was kind enough to lend me for study an 
earlier film (Fig. 7, B) which, I believe, reveals an earlier stage of the same lesion. The 
tooth, the apical granuloma, and the cyst were removed under block anesthesia and the 
specimen was sent to the laboratory of the New York Institute of Clinical Oral Pathology. 


The diagnosis was apical granuloma and radicular cyst. 
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The foregoing proves beyond doubt the necessity of periodic complete 
x-ray examination and the importance of the extraoral film for final diagnosis. 
At the same time, I believe that many lesions would not be overlooked if the 
magnifying glass were used more often in studying x-rays. 

Because this article deals with the use of x-rays in our field for diagnosis 
and in conjunction with other means for the same purpose, it seems important 
to demonstrate the correct use of this valuable adjunct and to show why we so 
often cannot depend on it alone. 

Case 7.—A 54-year-old widow was referred for removal of a left maxillary first molar. 
In examination of the roentgenograms (Fig. 8, A and B), the apical lesion on the palatal root 
could easily be overlooked. The magnifying glass may arouse your suspicion. However, the 
pulp test and a film at a third angle (Fig. 8, C), or preferably all three, will make the diag- 


nosis definite. 


Fig. 8.—Case 7. 


Fig. 9.—Case 8. 


Case 8.—Another case turned out to be more serious. A girl, 11 years of age, fell and 
broke off the mesial corner of the crown of the left maxillary incisor. The defect was 
repaired and an x-ray picture was taken (Fig. 9). At no time was the tooth pulp tested. 
When such accidents occur, all teeth must be x-rayed and tested and extraoral films must 
be made. Just this one examination is not sufficient. A tooth may finally become devital- 
ized, or it may respond abnormally in the beginning but later recover its normal vitality. 
This patient was seen six months later. The left side of her face was swollen, as were the 
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lip and the soft tissues on the labial side of the central and lateral incisors. The central 
The periodic examinations outlined previously would 


incisor was sensitive to percussion. 
The central incisor could have been opened and root 


have prevented this complication. 
canal therapy instituted as soon as the definite loss of the pulp’s vitality had been estab- 


lished. The x-ray was always negative, but the pulp test would have provided the correct 


diagnosis. 


Roentgenograms and photographs can well be employed in recording condi- 


tions in the oral eavity and observing their progress. 


A. 


Fig. 10.—Case 9. 


Case 9.—A 47-year-old man displayed exostoses on the buccal surfaces of both 
The only x-ray films that provided 


maxillae. The photographs are quite clear (Fig. 10, C). 
The masticating ap- 


a good view of the lesions were the occlusal films (Fig. 10, A and B). 
paratus was in excellent condition and therefore surgical interference was not indicated, 
although a serious chronic ailment would have been decisive in this patient. 
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Case 10.—One of the rare cases seen is that of a 38-year-old married woman. The 
patient had not been feeling well for quite a while. In September she started to have 
colds and pain in the arms and shoulders, which her physician thought might be caused 
by a sinus condition. In the course of the examination, x-ray pictures of teeth revealed 
a condition in the upper right jaw. The right maxillary first molar, which was filled and 


devitalized twenty years before, had been removed two years prior to the examination. 


A. 








Fig. 11.—Case 10. 


The intraoral and extraoral films (Fig. 11, 4 and B) clearly show a bony mass, a little 
over 1 em. in diameter, attached to the bony floor of the antrum. The pulp test proved the 
two premolars and the second molar to be vital. Dr. 8. Fineman’s stereoscopic examination 
read as follows: 

All sinuses are clear. The only abnormality noted is a small, osseous tumor 
originating along the floor of the right antrum in the region of the extracted 

first molar. The growth is well defined and apparently circumscribed and does 

not have the characteristics of malignancy. 


Because of the patient’s general complaints, the removal of this mass was decided 
upon. Under local anesthesia an incision was made on the buccal side, the bone was 
exposed and removed, the antrum was opened, and the mass was chiselled away. Removal 


of the second premolar was necessary to facilitate complete excision of the bony growth. 
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The sinus was clear. The wound was closed except for a small opening anteriorly, into which 
iodoform gauze was inserted. This procedure permitted irrigation, which was continued 
until the first postoperative roentgenogram was made (Fig. 11, C). The final x-ray picture 
was taken six years later (Fig. 11, D). 

The tissue examination by Dr. Anna Furedi of the laboratory of the New York In- 
stitute of Clinical Oral Pathology reads, in part, as follows: 

The upper portion of the bony mass is covered by antrum membrane show- 
ing ciliated epithelial lining. The bony mass itself shows the structure of an 
outer dense cortical bone and an inner spongy bone with normal bone marrow. 


Diagnosis: Exostosis. 

The x-ray findings were certainly very helpful in the diagnosis of this 
case—in fact, they were the only means of diagnosis. Confirmation by the 
histologic examination must never be omitted. 

At times one must wonder whether it is worth while to spend so much 
time gathering important material and publishing it. It seems that such 
articles are read only by practitioners who are familiar with these conditions 


and not by the rest of the profession. 


Fig. 12.—Case 11. 


Case 11.—A 39-year-old married woman was referred by her dentist, who had ob- 
served a perfapical lesion affecting the mandibular incisors since 1949 (Fig. 12, A, Feb. 9, 
1949, through December, 1956). The patient had no complaints, but the dentist was dis- 


turbed by the progress of the lesion and finally decided to remove some bony particles for 
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13.—Case 12. 
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examination (Fig. 12, A, Dec. 19, 1956). Histologically the findings were compatible with 
cementoma. The latest roentgenogram (Fig. 12, A, Feb. 8, 1957) was exposed by placing 
the film in the same way and at about the same angle as those submitted by the referring 
dentist. However, I believe that a more accurate procedure is represented in Fig. 12, B (Feb. 
8, 1957), by three films focused on the right canine, the median line, and the left canine. 


I have reported this condition since 1930.** It is characterized by loss 
of calcification in an apical area of a vital tooth (or teeth), which in due 
time becomes partly calcified again. The cause is not known, although trauma 
due to bad occlusion ‘and irregularities of tooth position has been mentioned 
as a possible factor. At any rate, surgical interference is contraindicated. 

Here again the roentgenogram gives important information which, how- 
ever, must be corroborated by the pulp test. It must be mentioned now that 
the involved tooth (or teeth) may decay and finally lose its vitality and then 
partly obscure the picture. 

Case 12.—The case of a 25-year-old married woman proved to be very important, 
interesting, and extremely instructive. The patient complained of a tumor on the left side 
of the mouth, which never bothered her. In the last week she had been experiencing pain, 
the lip became swollen, and the mouth had been tender. Clinical examination revealed an 
enlargement on the left side of the face, beginning at the side of the nose and continuing to 
just below the eye and posteriorly the full length of the maxilla and downward to the 
teeth. The skin and subcutaneous tissues were movable over the mass, which seemed 
firm. Intraorally the maxilla was enlarged buccally about 2 em. beyond its normal outline 
and gradually decreased anteriorly at the region of the lateral incisor and posteriorly to- 
ward the second molar. At the highest point it could be compressed. Where the buccal 
fold would be, this larger mass was joined by a smaller one which seemed to be fluctuating. 





Fig. 14.—Case 12. 


It extended approximately from the canine to the first molar. The first premolar and 
second molar were slightly loose, the second premolar and first molar more so. At the 
height of the swelling there seemed to be loss of bone over an area about 1 em. in diameter. 
The second premolar was somewhat displaced toward the palatal side. There was also 
an enlargement of the palatal side. The mucous membrane of both sides was normal in 
appearance. The pain may have been caused by periodontal involvement (Fig. 13, A). 
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Now let us go over the past history as it could be obtained: 


1. In the summer of 1952, an exodontist’s x-ray diagnosis indicated osteo- 
fibroma. The patient was referred to a physician, who fluoroscoped her and sent her 
to a hospital for a blood examination. She then was referred to an oral surgeon, 
who used the dentist’s x-ray film and made the diagnosis of osteofibroma. 

2. In January, 1954, at an Armed Forces hospital, a dentist at first thought 
that something should be done immediately (Fig. 14). After re-examination by 
the same oral surgeon, however, the diagnosis of osteofibroma was agreed upon, 
on the basis of a film dated Jan. 4, 1954 (Fig. 13, B). 

3. In December, 1956, the patient was seen by a surgeon and radiotherapist, 
who did not have roentgenograms taken and who also considered the tumor 
an osteofibroma. Operation was deferred until the summer of 1957. 

4. In January, 1957, another oral surgeon examined the patient and took 
roentgenograms (Fig. 13, C and D). His diagnosis was myxoma. 


Of course, we are interested here in x-ray interpretations as an aid to 
(liagnosis. 

The first x-ray picture at my disposal for study was taken by the patient’s 
dentist in 1954 (Fig. 13, B). It permits only a tentative diagnosis of myxoma. 
since the examination is not complete. 

The next films available were taken at an Armed Forces hospital and de- 
picted the facial bones (Fig. 14). No detailed bony diagnostic points can be 
evaluated, but the extent of the lesion is beautifully illustrated. No dental 
films were taken. 

The complete x-ray study allows a definite diagnosis of myxoma. It con- 
sists of left and right extraoral exposures and intraoral (periapical) films of 
both maxillae, as well as bitewing, bird’s-eye, and occlusal films. Only those 
which aided most in our diagnosis are reproduced here (Fig. 13, C and D). It 
is most difficult, and for me impossible, to describe the lesion. My diagnosis is 
based on the study of a number of such eases and similar ones for differential 
diagnosis.» I should like to mention here ameloblastoma, giant-cell tumor, and 
osteitis fibrosa and less important, the traumatie bone cyst of the mandible (no 
traumatic bone cysts have been reported in the maxilla, but myxomas have been 
found in both jaws). 

In this case the roentgenograms were the most important aid in establish- 
ing the correct diagnosis, which was confirmed by histologic examination. 

Many other examples could be cited. Suffice it to say that another oppor- 
tunity may arise, at which time another chapter on this important subject will 
be written. Let us remember, however, that the roentgenograms do not show 
everything. They are only one—albeit an important one—of many aids that 
we may use in arriving at a correct diagnosis. 

Roentgenograms, as well as histories, must be kept on file indefinitely for 
comparative study, not only for our own use but also for use by other and future 
practitioners, with the main aim in mind of improving the care of our patients. 
When a patient is referred for examination by x-rays and other means, we must 
check all with our own films and with all other previous studies. Usually the 
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pulp test and so many different angles of x-ray exposures are neglected or over- 
looked. Too many oral surgeons consider only major cases important or worth 
while. There are many more average lesions affecting many, many more patients 
who need careful attention and who will be most grateful and appreciative of our 


patience and sympathetie eare. 
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Oral Pathology 


MANDIBULAR CONDYLE HYPERPLASIA 
DD. C. Berry, M.D.S., Bristot, ENGLAND 


NTIL 1937 only some thirty eases of unilateral hyperplasia of the man- 

dibular condyle had been published, but since then at least another twelve 
have been reported. The condition has been associated with middle-ear disease 
by Gruea and Meisels? and also by Thoma,? who referred to the two eases re- 
ported by him as ‘‘inflammatory hyperplasia.’’ Other writers, however, have 
described the deformity as ‘‘benign osteogenic tumour of the condyle head, of 
osteoma type,’’* ‘‘benign hyperplasia,’’* and ‘‘arthrosis with overgrowth of 
eondyle.’’> Rushton® re-examined all the published cases and, considering these 
together with some of his own, put forward the suggestion that unilateral hyper- 
plasia of the condyle could be compared with the single cartilage-covered ex- 
ostoses of the long bones, for both abnormalities might result from a disorder 
of growth at a site of persistence of precartilaginous tissue. He pointed out 
that, during the growth period of the condyle, there is a layer of precartilaginous 
connective tissue beneath the articular surface. This tissue forms a layer of 
cartilage beneath it which, in turn, becomes calcified at its lower part, bone 
forraing ‘‘on, in and around it.’’ The activity in the precartilaginous layer 
regulates the rate of growth, normally ceasing at about the age of 20 years. An 
inactive remnant of the precartilaginous layer persists and, under certain cir- 
cumstances, may be stimulated to become active again. Rushton further sug- 
gests that the features of any particular case of condyle hypertrophy depend 
on the relationship of the period of abnormal activity of the precartilaginous 
layer to the period of normal condyle growth. In childhood, any overgrowth 
of one condyle would be compensated for by a secondary overgrowth of the 
upper jaw and related parts, the affected side of the mandible being larger and 
longer than normal, but proportionate in its constituent elements. If the 
condyle overgrowth occurs toward the end of the normal growth period, the 
compensatory growth will not be so successful and the affected side of the 
mandible will be more deformed in the condyle region than elsewhere. If the 
overgrowth takes place after the end of the normal growth period, the deformity 
will be confined to the condyle head alone. 


From the Prosthetic Department, University of Bristol. 
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The relationship between unilateral hyperplasia of the condyle and single 
eartilage-covered exostoses of the long bones is based by Rushton on the 
similar age ineidenece and the fact that both conditions oceur at sites where 
precartilaginous tissue is known to persist. 

In February, 1957, a skull was supplied to me through the normal com- 
mereial channels, forming part of an order for a number of skulls. This skull 
was noticed to be asymmetrical and to have an abnormal right condyle. Ob- 
viously, nothing is known of the nationality, history, or diet of the subject, and 
it is therefore not easy to estimate the age. However, the lower third molars 
are fully erupted and show considerable attrition, and the general features of 
the skull are those of an adult male at least 30 years of age. Preliminary in- 
spection shows that the right side of the mandible is larger than the left, the 
midline is deviated to the left, and the upper right canine and premolars are 
out of contact with their opposing teeth (Figs. 1 and 2). The occlusion on the 
left side appears to be within normal limits. A closer examination of the teeth 
on the right side, which are out of contact, shows that at some period they have 
been subject to considerable attrition ; therefore, it is reasonable to assume that 
the ‘‘open-bite’’ on this side occurred at least several years after the eruption 
of these teeth. The right side of the maxilla is somewhat lower than the left, 
suggesting that some compensatory growth downward has taken place. Bearing 
Rushton’s conelusions in mind, it would appear that this downgrowth occurred 
hefore the end of the normal growth period of the jaws. Alternatively, over- 
eruption of the teeth as contact was lost with their opponents may account for 
some of this apparent downgrowth, and may have occurred after the end of 
the normal growth period. 

The right ramus of the mandible is somewhat more than 14 inch longer than 
the left; the body of the mandible on the right side is longer than the left, is 
more bowed, and is apparently deeper. Although the right mental foramen is 
lower than the left with respect to the horizontal plane, both foramina are the 
same distance ‘from the lower border of the mandible. This suggests that the 
inereased depth on the right side is mainly due to growth of alveolar bone 
rather than basal bone. The level of alveolar bone along the necks of the teeth 
is similar on both sides of the mandible and, although overeruption may account 
for some of the over-all bone growth on the right side, the amount present sug- 
gests that some at least is compensatory growth of basal bone and is secondary 
to the elongation of the ramus rather than to loss of contact of the teeth. 

If it is agreed that some compensatory growth has occurred, then it is 
probable that this ceased at the end of the normal growth period, between the 
ages of 20 and 25 years. Any further asymmetry would be directly due to 
abnormal growth in the condyle region. The open-bite on the right side, there- 
fore, would probably result from this abnormal condyle growth continuing after 
the end of the normal period of jaw growth. It is possible, of course, that the 
condyle hyperplasia had ceased to increase long before the subject’s death. Al- 
ternatively, it may have become active only in the last few years of his life. This 
is most unlikely, in view of the age of the skull and the usual age incidence of 


the condition. 
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Fig. 1—Asymmetry with deviation to the left and open-bite on right. 


. 2.—Right side of skull showing condyle enlargement, 
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The right condyle yields further material for speculation. The neck of the 
condyle is not elongated, which would confirm the suggestion that the condyle 
overgrowth occurred toward the end of the normal growth period. The increase 
in length of the ramus appears to be due mainly to a piling-up of calcified 
tissue which replaces the normal condyle (Fig. 3). The mass is very irregular 
and has a rough eraggy surface which extends anteromedially along the line of 


3.—The abnormal right 


!.—The craggy upper surface of the right condyle extends along the line of action of the 
upper head of the lateral pterygoid muscle. 


action of the lateral pterygoid muscle. In facet, this extension occupies the posi- 
ion and site of the insertions of this muscle (Fig. 4). A groove enters the 
nterior surface of the articular part of the condyle and continues backward 
ver the upper surface for about 14 inch; the surface of the groove itself is 
mooth, unlike the remainder of the condyle. At a site corresponding to the 
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Fig. 5.—The right glenoid cavity and eminence have accommodated to the deformed condyle. 


Fig. 6.—Radiograph of affected condyle, 
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neck and head junction of the normal condyle, a depressed line runs round the 
bone, resembling that formed at the epiphysial junction of the long bones. The 
outstanding feature of the condyle, apart from its enlargement, is the roughness 
of its articular surface. 

Obviously, no meniscus remains, but the glenoid cavity and eminence show 
no signs of being in contact with an irregular condyle surface. It is possible, 
of course, that the meniscus was tightly adherent to the condyle, or even 
partially incorporated: in it, and in either case may have presented a smooth 
upper surface. Although the glenoid cavity and eminence are of normal smooth- 
ness, there is considerable modification in shape as compared to the left side. 
The right glenoid eavity is broader and shallower, and the eminence is flattened 
(Fig. 5). This suggests that the deformed joint had considerable range of 
movement and further demonstrates the adaptability of the joint as a whole. 

Dr. Middlemiss, direetor of the Department of Radiology, United Bristol 
Hospitals, kindly examined the specimen and the condyle radiographs (Fig. 6). 
In his opinion, the radiographic appearance corresponds with that of cancellous 
osteoma, or osteochondroma, confirming that this particular case corresponds to 
those deseribed by Rushton.*® 

It is therefore probable that the condyle overgrowth in this skull commenced 
at about the age of 18 to 20 vears and continued until perhaps 28 years. It is 
impossible to determine whether or not the condition was still active at the time 


of death. 


My thanks are due to Mr. F. Godman, Department of Medical Photography, University 
of Bristol, who was responsible for the photographs. 
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PRIMARY LYMPHOSARCOMA OF THE GINGIVAE 


S. Orsés, M.D.,* Dresprecen, HuNGARY 


ECAUSE of its rarity, the following case is reported. 

A 7-year-old girl was hospitalized in the pediatric department of a provincial hospital 
because of exudative pleuritis and thoracic empyema. After six weeks’ treatment she was dis- 
charged in an improved condition. At a control visit ten days later, swelling of the gingiva 
was noticed. Since no further improvement occurred in the pleural process and the swelling 
of the ginigiva was considered to be not due to local causes, the girl was referred to the 
pediatric department of the University Medical School, where she was admitted on Nov. 
17, 1955. Total empyema of the right thorax was found; a puncture was performed and 
thick pus was discharged. The girl was not seen immediately by our department. Because 
of the general state and the unclarified nature of the gingival swelling, radical operation 
for the empyema was postponed. 

Laboratory findings included erythrocytes 4,000,000 and leukocytes 4,000. In the dif- 
ferential count 5 per cent stabs, 36 per cent segmented neutrophiles, 50 per cent lymphocytes, 
2 per cent eosinophils, 2 per cent monocytes, and 4 per cent atypical forms were found. 
The sedimentation rate (Westergren) was 18 mm, in one hour. There were no leukemic 
changes in the sternum punctate. 

In spite of paintings with silver nitrate and an acridine dye, no improvement was 
induced in the condition of the gingiva. Therefore, three months after the first hospital 
admission, the advice of a consultant stomatologist was sought and a biopsy specimen was 
taken from the gingiva. 

When first seen by the stomatologist, the girl displayed a typical facies leontina; the 
face was markedly swollen, the nose was hardly elevated, the upper lip was maximally pro- 
truded, and closure of the lips was impeded. The submandibular lymph nodes were markedly 
swollen. Palpation of the latter was paiaful (Figs. 1 and 2). Intraoral inspection revealed 
hypertrophy of the gingivae to the extent that they were covering the crowns of the lower 
incisors almost completely (Fig. 3). The upper incisor crowns were partly covered (Fig. 4). 
The upper fornix vestibuli was filled with an infiltrate. The mucous membrane of the oral 
vestibulum was of bluish red color, but free of excessive vascularization. The gingivae in 
contact with the tooth crowns were covered by fetid, dark red or black coagula. The roent- 
genogram of the skull displayed radiopacity of the paranasal sinuses (Fig. 5). 


Biopsy Report.—The surface was covered by thinned, parakeratotic stratified epi- 
thelium. The subepithelial connnective tissue was infiltrated by an unusual tissue. The 
latter was endowed with a minimal stroma consisting of several thin-walled capillaries. These 
alveolar and trabecular groups of cells were separated in some sites, whereas in others no 
organization was conspicuous (Figs. 6 and 7). The cells were small and round, and they 
contained a relatively large dark-staining nucleus. Some cell divisions were visible. The 
cells did not display a high-grade polymorphism, but since they were undifferentiated and 
formed a diffuse infiltration of the subepithelial layer, their malignant nature was suspected. 
_The cells appeared to be uonmaturated, atypical lymphoid elements. The pathologist also 

*Assistant, Department of Stomatology (Head: Professor P. Adler), of the University 
Medical School, Debrecen, Hungary. 
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took into account the possibility of hematoblastosis, but the arrangement of the cells in 
lense complexes was more in favor of a neoplasm. The pathologist’s diagnosis, therefore, 
was malignancy of nondifferentiated round cells, probably lymphosarcoma (Prof. P. Endes). 
The patient’s mother was told that the disease was fatal; therefore, she insisted on 


taking her daughter home. We remained in contact with the mother by correspondence, 


and were informed of the further course of the disease. The gingival swelling increased 


Finally the gingivae became ulcerated, the fetor ex ore increased, and there was 


in size, 


a severe breakdown of the gingivae was observed, with a 
Two days before death a black spot appeared on the 
Death occurred on Feb. 20, 1956, 


total loss of appetite. Later, 
lischarge of great lumps of tissue. 
skin of the cheek; noma developed in the cacheetie girl. 
approximately six months after the first hospital admission. 
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This case seemed worth reporting, as there is justification for supposing 
that it was a primary lymphosarcoma of the gingiva. The lymph nodules of the 
neck did not enlarge until the gingival swelling was well established. Other- 
wise, no tumor was detected in any other site of the body. Unfortunately, 
since death occurred at home no autopsy was performed. 


Discussion 


A ease of gingival lymphosarcoma without other demonstrable foci of 
similar kind was reported by Silverman’ in 1955. In this case, it could not be 
demonstrated that the gingival swelling was due to metastasis from a distant 
tumor. In commenting on this case, Cahn pointed out that an anomalous lymph 
node in the gingiva was described by Orban but this occurrence is a rarity. He 
stated that he was not aware of any other similar finding and supposed that 
the primary lymphatie tumor started from such an aberrant lymph node. Since 
no lymph nodes are normally found in the gingiva, the lymphatic tumors of 
this site should be regarded as being metastatic ones. In our ease, after we 
had identified the neoplastic character of the gingival swelling, careful clinical 
examinations failed to detect a primary focus at any other site. We thus sup- 
posed that our case was a primary lymphosarcoma of the gingiva. 

It seems worth mentioning that the gingivae were swollen along the total 
upper and lower dental arch. There was a difference between the severity of 
the process in the two jaws: in the maxilla the fornix vestibuli was totally 
infiltrated, whereas it was free of tumor in the mandible. Possibly this is due 


to a more rapid progress in the maxilla because less resistance is encountered 
in that jaw. The maxillary sinus was involved also. According to the history, 
the gingival swelling started in the upper and lower jaws simultaneously; there- 
fore, a start from only one aberrant lymph node seems impossible. We are 
prone to suppose that the disease started from the lymphatie elements nor- 
mally found in the subepithelial layer of the clinically healthy gingiva. 


Summary 
Primary lymphosarcoma, localized in the gingivae of the upper and lower 
jaws, was described in a girl of 7 years. 
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ON THE USE OF A MODIFIED FIFTEEN-MINUTE HEMATOXYLIN 
AND EOSIN TISSUE STAIN 


HeLENMAE CLARK, MED. TecH., AND RoBert J. Goruin, D.D.S., M.S. 
MINNEAPOLIS, MINN. 


RAPID, simple, uniformly successful staining method is certainly de- 

sirable. Where large numbers of slides must be made—for example, in 
the ease of student loan collections, for large biopsy services, or in the case of 
aboratories that employ but a single technician—the time spent in staining 
slides is an important factor. We have tried several rapid staining methods 
ind have found that a modification of a method introduced by Ziegler’ has 
produced outstanding results. A wide variety of tissues were stained with 
quite uniform sueecess. There is good contrast between the bluish purple 
shades and the pink counterstain. No difference in fastness was observed 
when compared with other hematoxylin and eosin techniques, and there ap- 
peared to be no difference in fading when comparable sections were placed on 
a window ledge in open sunlight for about four months. Best results were 
obtained when a 10 per cent formalin solution was used as a fixative. Zenker’s 
fixative gives slightly less impressive staining, but this may be overcome by 
staining in the hematoxylin for two or three more minutes. Acid fixatives do 
not give good results unless the tissue is washed most thoroughly before 
( mbedding. 

Modified Technique 

After sections are cut and fixed on slides, it is best either to deparaffinize 
in a 60 degree oven for fifteen minutes or to place in xylene for four minutes. 
The slides are then dipped in the following solutions: 


times 
times 
times 
times 
times 
times 


Xylene 
Second xylene 
Absolute aleohol 
Second absolute alcohol 
. 95 per cent aleohol 
Isotonie saline 
. Properly ripened Delafield or Harris alum hema- 
toxylin—filtered before use minutes 
Isotonie saline 8 times 
A 2 per cent solution of phosphotungstie acid in 
isotonic saline 
9. Isotonie saline 
From the Division of Oral Pathology, School of Dentistry, University of Minnesota. 
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8 times 
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10. A 2 per cent solution of sodium citrate in isotonic 
saline 

11. Isotonie saline 

12. 70 per cent alcohol 

13. A 5 per cent solution of eosin in a 50-50 solution 
of absolute aleohol-distilled water 

14. 95 per cent alcohol 

15. Absolute alcohol 

16. Second absolute alcohol 

17. Xylene 

18. Second xylene 

19. Mount in balsam 


times 
times 
times 


CO 00 


minutes 
times 
times 
times 
times 
times 
times 


00 0 CO CO OOH bY 
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Endodontics 


THE ROLE OF ANTIHISTAMINES AND CORTICOSTEROIDS IN 
ENDODONTIC PRACTICE* 


GrorGe G. Stewart, A.B., D.D.S., F.A.C.D., F.A.D.M.** PHmabDELPHIA, PA., AN 
Neat W. Cuiton, B.S., D.D.S., M.P.H.,*** Trenton, N. J. 


N 1956, Stewart’ published an article in which he discussed the role of anti- 

histamines and corticosteroids in wound healing and presented preliminary 
evidence on the control of annoying postoperative sequelae following periapical 
surgery. The present article represents a further study of the role of these 
agents in endodontie practice. 

It has been fairly well accepted that histamine or a histamine-like sub- 
stance is released by cells following noxious stimuli, such as trauma, toxins, 
and acute burns, as well as in allergic conditions in man. The symptoms of 
anaphylactic shock and histamine poisoning were compared by Hans Selye? 
with those of the first stage of the alarm reaction. Selye felt that the libera- 
tion of large quantities of histamine or histamine-like substances from tissues 
is very likely a basie etiological factor in the production of such symptoms. 
Antihistamines have been used to control or eliminate symptoms of allergic 
response with a fair to good degree of success. When they have been used in an 
attempt to reduce postoperative sequelae associated with traumatic dental pro- 
cedures, usually of an oral surgical nature, the results have been somewhat 
conflicting. Some authors report that better results were obtained with anti- 
histamines than in control groups without antihistamines.* Others report that 
antihistamines produced no significantly better results than did placebo medi- 
cations when the double-blind experimental technique was utilized.* The 
rationale for the clinical use of the antihistaminic compounds was succinctly 
summarized by Krasner’: ‘‘Antihistamines block the effects of histamine re- 
leased as a result of tissue trauma. Histamine produces edema by increasing 
capillary permeability. Antihistamines help control swelling and pain follow- 
ing surgical trauma by reducing tissue distention.’’ Kutscher and Chilton® 
have shown that the antihistamines they studied did not raise the pain threshold 


in man. 


*Based on a paper read before the Philadelphia Section of the International Association 
for Dental Research, Nov. 10, 1957. 

**Assistant Professor of Endodontics, Temple University School of Dentistry. 

*** Associate Professor of Periodontics, Temple University School of Dentistry. 
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When stress of a variety of types is applied to animals, the hypothalmus 
is stimulated; this brings about secretion of pituitary hormones which, in turn, 
stimulate the secretion of other hormones by the cortex of the adrenal gland. 
Many schemes showing the interrelationship of these various hormones secreted 
in response to stress have been drawn. Since the final answer to the question 
of how the actions of these chemicals are interrelated with respect to each 
other and to the over-all reaction of the host is not yet available, let us state 
merely that what may start out as a protective reaction to stress or injury 
may wind up as more injurious than the initial stress. The case of anaphylactic 
shock may be cited as an example. 

The types of hormones secreted by the adrenal cortex may be divided into 
three general classifications on the basis of their general physiologic actions: 
(1) the mineralocorticoids, which are concerned mainly with electrolyte bal- 
ance; (2) the glucocorticoids, which are most active on organic metabolism; 
and (3) the sex hormones. Cortisone, hydrocortisone, and the more recent 
compounds, prednisone and prednisolone, are usually classified in the gluco- 
corticoid category. The latter two are stated to possess up to five times the 
antirheumatic, anti-inflammatory, and antiallergie effectiveness of the former 
two drugs when administered orally and are felt to have much less—in fact, 
very little—mineralocorticoid activity. 

Strean” * has suggested many uses of the corticosteroids in dentistry and 
has summarized them in a recently published book.® Douglas and Kresberg’® 
have reviewed the literature on the subject through 1955. In addition to 
the previous paper by Stewart, three reports have appeared which have 
bearing on the role of these agents in endodontic practice. Wolfsohn,™ in 
1954, performed a clinical study on the use of a saline solution of hydro- 
cortisone acetate in fifty-one endodontie cases compared with a control group 
of twenty-eight cases. He summarized his results, in part, as follows: 

1. 0.5 ¢.c. of hydrocortisone injected into the pulp chambers and pulp canals of teeth 


treated by the electrosterilization procedure resulted in the reduction and elimination of 
severe secondary inflammatory reactions in the periodontal membrane following treatment. 


2. Similar use at the conclusion of the immediate pulpectomy procedure resulted in the 
diminution and absence of secondary trauma of the periodontal membrane. 

3. This drug, when used in the presence of infected pulp and periapical tissue, will 
produce exacerbation of the disease process. 

Blitzer,’* in 1956, reported the results of his work. He employed a mix- 
ture of hydrocortisone, oxytetracycline, tetracycline, and _ tripelennamine 
(TACT) in nineteen cases and the same mixture plus hyaluronidase in thirty- 
one patients. The material was pumped into the canals of teeth that presented 
with necrosis or gangrene of the pulp, acute alveolar abscess, chronic alveolar 
abseess, or chronic alveolar abscess with a fistulous tract. He felt that the use 
of the TACT mixture with hyaluronidase ‘‘can be of value in some eases of 
P.B.S.C. failure or where idiosynerasy to P.B.S.C. components exists,’’ and 
that ‘‘hydrocortisone aids materially in reducing inflammation of the periapical 


tissues under treatment.’’ 
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Very recently, Krasner® reported on his experience in the reduction of 
postoperative sequelae following oral surgical procedures with prednisone and 
chlorprophenpyridamine. He reported on the results obtained in 189 patients 
who received 2.5 mg. of prednisone, 2 mg. of chlorprophenpyridamine, and 75 
mg. of ascorbie acid in combination, one tablet four times a day for three days 
postoperatively. These patients also received penicillin intramuscularly and 
orally. Krasner’s results were most favorable in the light of previous post- 
operative experience ‘with similar cases. He stated that: 


1. Corticosteroids exert a suppressive effect upon the basic processes of inflammation. 
2. Corticosteroids minimize the inflammatory response by: 

(1) Inhibiting migration of inflammatory cells 

(2) Decreasing vascular permeability 


(3) Corticosteroids do not inhibit the growth or spread of bacteria. The con- 
comitant use of antibiotics should be routine with this therapy. 


The Present Report 


Our report can be divided into two phases: (1) the effects of corticos- 
teroids and antihistamines on postoperative sequelae following periapical endo- 
dontic surgery and (2) the effects of a specific combination of these agents on 
acute situations prior to or in response to endodontic procedures. 

The results of the first part of this study appear in Table I. Two hundred 
twenty-seven patients, 107 males and 120 females, were studied. The age 
distribution appears in Table II, and the distribution of teeth involved in the 
operations is shown in Table III. The assignment of the responses under the 
headings of pain, swelling, discoloration, and wound healing is the same as that 
employed in Stewart’s' previous paper. 

From the results obtained here (and in view of past experience with such 
eases), it was felt that there was a reduction in the amount of pain, swelling, 
and discoloration and an improvement in appearance of the wound when anti- 
histamine and corticosteroid compounds were used. It is to be emphasized that 
this was not a double-blind study, but one in which known drugs were employed 
on patients in private practice. 

When combinations of antihistamine and corticosteroid (as in the ease of 
prednisone and chlorprophenpyridamine) were employed, the wound healing 
was not as dramatie as when either type of drug was used individually. It is 
possible that the inflammatory reaction required for healing was reduced to 
too great a degree and that fibroblastic activity may have been inhibited by the 
action of the corticosteroid. Two antihistamines appeared promising: pyrro- 
hutamine compound (Co-Pyronil*) and chlorprophenpyridamine (Chlor-Tri- 
meton meleate*). The latter seemed to produce less drowsiness than the former, 
although in no case was drowsiness very marked. A combination of aspirin, 
phenacetin, and eaffeine with chlorprophenpyridamine (Coricidin*) appeared 
effective in reducing the pain and discomfort following surgery. It may not 
he as effective, however, in reducing swelling and discoloration. The wound 


*Co-Pyronil is manufactured by Eli Lilly and Company, Indianapolis, Indiana, and 
Chlor-Trimeton maleate and Coricidin by the Schering Corporation, Bloomfield, New Jersey. 
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healing was quite satisfactory. Not enough eases were studied with chlorey- 
clizine hydrochloride (Perazil*), tripelennamine hydrochloride (Pyribenza- 
mine*) and prednisone (Meticorten*) for conclusions to be drawn. 

An interesting phenomenon was noted in some cases. Following the cessa- 
tion of antihistamine or corticosteroid therapy, some patients exhibited a slight 
evidence of swelling or occasionally slight discoloration, as if the postoperative 
sequelae, blocked by the drug, now came forth after the medication was with- 
drawn. 


TABLE III. FREQUENCY OF TEETH HAVING PERIAPICAL SURGERY 








NUMBER OF TEETH | NUMBER OF PATIENTS 


1 (all controls) 15 
1 141 
57 

13 

1 

Total 227 








In addition to these cases, fourteen patients undergoing periodontal sur- 
gery (gingivectomy, gingivoplasty, osteoplasty, or vestibuloplasty) received 
the combination of prednisone and chlorprophenpyridamine. When the re- 
sults were compared with the results in three patients receiving no medication 
(and with previous clinical impressions in other cases) no particular effect of 
this medication was noted. 

With one notable exception, no untoward side reactions were noted with 
the drugs employed, except for the occasional slight drowsiness mentioned 
previously. In spite of repeated statements in the literature to the effect that 
an antibiotic must be used with corticosteroids in the presence of infection, 
this rule was broken in a ease in which gingivectomy and osteoplasty were 
performed around two molar teeth. The patient developed a severe cellulitis, 
and antibiotic, therapy plus external incision and drainage was necessary. 


The second phase of this study evolved as a result of pertinent observa- 
tions noted during the first part. A combined tablet of 5 mg. prednisone and 
4 mg. chlorprophenpyridamine (Metriton*) was used with an appropriate 
antibiotie (oral penicillin except in patients with a history of allergy to this 
drug), either prior to conservative endodontic therapy in the presence of 
severe infection and swelling or in a ‘‘flare-up’’ following nonsurgical endo- 
dontie procedures in infected pulpless teeth. A total of 107 patients (fifty- 
three male and fifty-four female) were treated. The age distribution is shown 
in Table IV. Seventy-three patients received the medication preoperatively 
and thirty-four received it after therapy had begun. The patients received 
cither the Metriton formula or its successor, known as Metreton, in which each 
tablet contains 2.5 mg. prednisone, 2 mg. chlorprophenpyridamine, and 75 mg. 
aseorbie acid. The dosage pattern producing the most favorable results ap- 
peared to be one tablet of the latter medication, taken three times a day for 

*Perazil is manufactured by Burroughs Wellcome & Co., Tuckahoe, New York; Pyribenza- 


ine by Ciba Pharmaceutical Products, Inc., Summit, New Jersey; and Meticorten, Metriton, 
nd Metreton by the Schering Corporation, Bloomfield, New Jersey. 
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a maximum of two days along with a suitable antibiotic. The antibiotic of 
choice was oral penicillin, either 250 or 300 mg. penicillin V with the first 
steroid-antihistamine tablet, 125 mg. with each subsequent tablet, and one 
tablet three times daily for an additional day. A new specially coated oral 


TABLE IV. AGE DISTRIBUTION OF 107 PATIENTS RECEIVING STEROID-ANTIHISTAMINE MEDICATION 
FOR NONSURGICAL ENDODONTIC TREATMENT 








AGE IN YEARS NUMBER OF PATIENTS 
(NEAREST BIRTHDAY ) 
0 to 9 2 
10 to 19 13 
20 to 29 ‘ 
30 to 39 
40 to 49 
50 to 59 
60 and over 





” 


Total 





penicillin G preparation (Hyasorb*), 250,000 units per tablet, two tablets 
twice a day for three days, proved quite effective, as did the tetracyclines, 


c 


erythromycin, or novobiocin when employed in the presence of penicillin 


allergy. 

In the presence of acute swelling and infection, the canals were entered, 
fully instrumented (to a No. 6 instrument in lower anterior teeth, Nos. 7 to 9 
in upper anterior teeth, and Nos. 4 to 6 in posterior teeth), and an antibiotic 
combination was usually sealed in the canal. The regimen just described was 
instituted and the swelling and discomfort appeared to subside in five to forty- 
eight hours. In two patients with a known severe allergy to penicillin, an 
antibiotic mixture containing penicillin was sealed in the eanal. Slight sore- 
ness of the tooth for twenty-four hours was the only result. In eases in which 
the patient experienced a ‘‘flare-up’’ following conservative therapy, the regi- 
men described produced cessation of symptoms (often with only two or three 
doses), usually without any further endodontic intervention and without break- 
ing the double seal. In one patient who had a history of a stomach ulcer, some 
epigastric distress was noted following the routine described. This promptly 
subsided as soon as the medication was withdrawn. 


Discussion 


The results noted in the first phase of this study were not obtained with 
the double-blind technique. This might be termed a ‘‘single-blind’’ study, 
since the patients were not told the nature of the drugs employed. We are 
merely presenting our own clinical evaluations. It must always be remembered 
that there is no substitute for careful surgical technique and that postoperative 
sequelae can be reduced markedly by careful technique and extreme care in 
handling the mucoperiosteal flap. It would be only in those cases of severe or 
extensive surgical trauma that corticosteroid-antihistamine-antibiotic therapy 


*Hyasorb is manufactured by the Key Corporation, Miami, Florida. 
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would be really indicated. An analgesic-antihistamine compound would ap- 
pear to be more appropriate for more routine postoperative prescription follow- 
ing endodontie surgery. 

The use of corticosteroid-antihistamine-antibiotie therapy before or after 
conservative endodontic therapy appeared very helpful. In cases in which 
there were severe swelling and pain, it allowed us to open the canals and to 
instrument them thoroughly at the first visit and, most of the time, to medicate 
and seal the canals rather than leave them open for drainage or ‘‘escape of 
gases.’’ In some eases started by others, in which a severe flare-up had oc- 
curred, pain and swelling had persisted in spite of intensive antibiotic therapy. 
The acute symptoms in these cases subsided promptly upon the administration 
of the eorticosteroid-antihistamine compound, enabling us to complete therapy 
in the routine manner instead of awaiting resolution of these symptoms over 
a much longer period of time. 

In most of the eases of flare-up, the aerobic-anaerobie cultures’® taken at 
the previous visit were found to be negative. This fact, plus the concept that 
microorganisms are essentially within the eanal rather than in the periapical 
tissues, leads us to believe that these flare-ups are essentially noninfectious in 
nature but are primarily tissue reactions to either physical or chemical ir- 
ritants. The anti-inflammatory properties of the prednisone-chlorprophenpy- 
ridamine compound would tend to make this tissue reaction subside. The con- 
current antibiotie therapy is essentially a prophylactic precaution against pos- 
sible spread of any infection which may be in the eanals or in other parts of 
the body. 

In those eases of severe tissue response prior to the initiation of antibiotic 
therapy, it is also felt that, because of the severe inflammatory reaction, the 
antibioties previously given cannot get into the local area in high enough 
concentrations to be clinically effective. The concomitant use of the cortico- 
steroid-antihistamine medication possibly dampens the local inflammatory re- 
action, allowing the antibiotic to exert its maximum effect. Either one or both 
of these mechanisms may occur. 

The question of possible untoward systemic effects from the use of the 
corticosteroids is one of importance. Prednisone was employed, rather than 
cortisone or hydrocortisone, since this compound is believed to have much less 
mineralocorticoid activity and a much greater anti-inflammatory effect. We 
feel that the relatively low dosage mitigates against the occurrence of untoward 
systemic side effects seen with prolonged corticosteroid activity. As Herbst™ 
has stated: 

The dosage (of corticoids) to be used is very important, because much larger doses 
than are necessary or advisable are very frequently used and because small doses, meaning 
doses from 1 to 25 mg. of any of the corticvids, do not influence the electrolyte balance to 
any appreciable degree. There has been considerable comment on the production of per- 
forating gastrointestinal ulcers after the administration of the corticoids. These accidents 

) occur, but they oecur in the patients who are given larger doses of from 50 to 300 mg. 


r day. 
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The use of the corticosteroids is contraindicated in patients with a history 
of tuberculosis, diabetes mellitus, active peptic ulcer, agitated psychotic states 
or herpes simplex of the eye. If there is any question concerning the use of 
these drugs in a patient with a questionable history or medical status, it is 
most important that the patient’s physician be consulted. 

We would like to point out that the second phase of this study does not 
constitute a rigorously controlled evaluation of the role of corticosteroid-anti- 
histamine medication in conservative endodontie procedures. Since this was a 
study conducted entirely in private practice, it was not considered feasible to 
compare the clinical results with those obtained with placebo medication. It 
was necessary to obtain a rapid resolution of pain and swelling and to complete 
endodontie therapy as rapidly and conveniently as possible. Compared with 
our previous experience without the use of the compound studied, this combi- 
nation of drugs proved very helpful. No attempt has been made to evaluate the 
effect of the corticosteroid alone. Prior experience with antihistamines showed 
them to be not nearly so effective alone as in the combination employed in this 


study. 
References 


. Stewart, G. G.: The Antihistamines and Corticosteroids in the Reduction of Postopera- 
tive Sequelae Following Endodontic Surgery, ORAL SurGc., ORAL MED. & ORAL PATH. 
9: 216, 1956. 

. Selye, H.: On the Mechanism Through Which Hydrocortisone Affects the Resistance of 
Tissue to Injury, J. A. M. A. 152: 1207, 1953. 

3. Macchia, A. F.: Antihistamines and Their Value in Allaying Postoperative Stress in 
the Removal of Impacted Teeth, OraL SurG., ORAL Mep. & ORAL Patu. 10: 122, 
1957. 

. Keesling, R., and Keats, A. S.: Principles of Drug Evaluation in Dental Surgery: Anti- 
histamines and Analgesics, Presented at the 35th General Meeting, International 
Association for Dental Research, Atlantie City, N. J., March, 1957. 

5. Krasner, H. A.: Marked Reduction of Post-operative Sequelae Following Oral Surgical 
Procedures With Prednisone and Chlorprophenpyridamine, Presented at the Annual 
Meeting of the American Dental Association, Miami, Fla., Nov. 6, 1957. 

. Kutscher, A. H., and Chilton, N. W.: The Effect of Antihistamines on the Pain Threshold, 
Am. J. M. Se. 223: 239, 1952. 

. Strean, L. P.: The Possible Role of Cortisone in Dental Medicine, New York J. Dent. 
22: 102, 1952. 

. Strean, L. P., and Horton, C. P.: Hydrocortisone in Dental Practice, D. Digest. 59: 
8, 1953. 

. Strean, L. P.: Cortisone in Dentistry, Brooklyn, 1957, Dental Items of Interest Publishing 
Company. 

. Douglas, B. L., and Kresberg, H.: Cortisone in Dentistry, OraL Sure., ORAL MED. & 
ORAL PATH. 9: 978, 1956. 

. Wolfsohn, B. L.: The Role of Hydrocortisone in the Control of Apical Periodontitis, 
OrAL SurG., ORAL MED. & ORAL PaTH. 7: 314, 1954. 

. Blitzer, M. H.: Root Canal Therapy: Use of a Combination of Antibacterial Agents, 
Hydrocortisone and Hyaluronidase, New York D. J. 22: 503, 1956. 

. Cobe, H. M., Chilton, N. W., and Kaufman, H.: Evaluation of a Dual Culture Medium 
for Endodontics, New York D. J. 23: 371, 1957. 

. Herbst, W. P.: Mechanism of Inflammation as Related to Surgical Management and 
General Resistance, J. A. M. A. 165: 522, 1957. 





Studies in Diagnosis in 


Oral Surgery and Oral Medicine 


LESTER R. CAHN AND KURT H. THOMA 
CASE OF SUSPECTED ORAL NOCARDIOSIS 
Lewis J. Rattner, D.D.S.,* Kansas City, Mo. 


HE fact that anaerobie and aerobic actinomycetes have the ability to pro- 
duce both local and systemic disease in man is well known.** The uni- 
versality of this organism contrasts so widely with its rare appearance in the 
dental literature that the case to be described is deemed worthy of presenta- 
tion. 
Review of Literature 

An exhaustive review of world literature has been presented by Ballenger 
and Goldring. The following is a condensation of pertinent facts of interest 
to dental readers: 

The aerobie actinomycetes were first isolated by Nocard in 1888 in ‘‘farcin 
de boeuf,’’ a tubereulous-like disease of cattle. The first human infection was 
deseribed by Eppinger in 1890. The close relationship to both the tubercle 
bacillus and the anaerobie actinomycetes was asserted by Feistmantle. The 
ineconstaney of the acid-fast property was described by Vincent, Wright, and 
others. 

Ballenger and Goldring present ninety-five cases of established nocardi- 
osis. Eleven of these are in the pediatric age group. There were sixty-five 
deaths, a mortality of 68.4 per cent. Thirty-eight cases were diagnosed at 
autopsy. 

Nine species of Nocardia are identifiable, but only three are pathogenic 
to man: Nocardia asteroides, Nocardia brasiliensis, and Nocardia intracellularis. 

The cultural and morphologic properties are well outlined by Ballenger 

nd Goldring. 

Several antibiotics have been isolated from Nocardia, but all found to 

ite have proved too toxie for clinical use. 


*Pedodontic Intern, Children’s Mercy Hospital of Kansas City; Graduate Student, De- 
rtment of Pedodontics, Kansas City University, School of Dentistry. 
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Nocardia, unlike Actinomyces, are free living in nature. They have been 
shown to be of world-wide geographic distribution; they are widely distrib- 
uted in soil, plants, and grasses and as air- and skin-borne laboratory con- 
taminants. The respiratory tract is believed to be the most common site of 
entry, with the gastrointestinal tract of importance in man. Males are affected 
more than females in a ratio of 2:1. The disease has been reported in pa- 
tients ranging in age from 4 weeks to 70 years. 

The incidence of nocardial infection is unknown. The saprophytic nature 
of the organism, its sensitivity to many antibiotic and chemotherapeutic agents, 
and its low-grade pathogenicity would tend toward an incidence of unap- 
parent and elinically undiagnosed infection. 

The clinical picture of nocardiosis most frequently appears similar to that 
of acute or chronic pulmonary disease, primary disease of the central nervous 
system, widely disseminated infection of multiple involvement, or chronic sup- 
purative lesions of skin, subcutaneous tissues, bone, or mucous membrane. 
Other clinical and pathologie pictures described resemble peritonitis, pericar- 
ditis, pleurisy, otomycosis, and many others. 

The most common symptoms are cough, fever, anorexia, weight loss, 
malaise, night sweats, fatigue, dyspnea, and chest pain. Hepatomegaly, spleno- 
megaly, signs of increasing intracranial pressure, and urinary symptoms usu- 
ally indicate widespread dissemination of the disease. 

Diagnosis of nocardiosis is based on recovery of the organism. All other 
laboratory aids are of little value. Moderate to marked leukocytosis with 
associated anemia is a constantly reported finding and may assist in differ- 
ential diagnosis. A positive sputum is not diagnostic. Due to the nature of 
the organisms, repeated cultures are necessary to establish the diagnosis. 
Biopsy of lung, liver, or lymph nodes may be helpful. Roentgenologie find- 
ings are inconclusive. 

Diseases to be considered in differential diagnosis of oral lesions are ac- 
tinomycosis, blastomycosis, sarcoidosis, histoplasmosis, carcinoma, and syphilis. 
The disease must be suspected, therefore, in all chronic suppurative oral 
lesions. 

The mortality rate of nocardiosis is high, but apparently it is related di- 
rectly to early bacterial diagnosis and institution of appropriate therapy. 

Nocardia is inhibited in vitro by fourteen different agents, with sulfa- 
diazine the drug of choice.* Development of resistance to streptomycin and 
penicillin has been demonstrated.® 

Most reported recoveries in established cases of nocardiosis followed a 
response to sulfonamide drugs with or without antibiotics and surgery. This 
would appear to be the treatment of choice. 


Case Report 
A well-nourished, well-developed, 6-year-old white female patient presented to the 
“medical clinic on April 23, 1957. Her weight wes 55% pounds, and her height was 4914 
inches, The patient’s chief complaint was gingival infection (possibly actinomycosis). 
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Physical, family, and social histories were noncontributory. The child lives on a farm and 
drinks raw milk from the family’s own cows. Lumpy jaw (Actinomyces bovis) affects 
one of the farm cattle. The child has a habit of chewing grass. 


History of Present Illness.—The patient first had four ulcerative areas that appeared 
in December, 1956, between the first and the second deciduous molars. In January, 1957, 
the patient developed a red lesion on the skin which spread in irregular fashion over the 
chin. She was taken to a local osteopathic physician who prescribed salve of unknown 
ingredients, which was ineffective. The mother applied a poultice of vinegar and copper 
penny solution, after which the skin lesion remitted but the oral lesion got worse. On 
Feb. 2, 1957, the»patient was taken to a local dentist, who treated the gingival lesions 
with 4 per cent zine chloride solution and got no response. Treatment continued with 
equilibration of occlusion and antiseptic mouthwash (Cepacol). The lesions improved but 
did not completely heal; therefore, culture was recommended. A culture taken on March 
14, 1957, yielded gram-positive aerobic branching filaments, and the impression was 
nocardia. The patient was treated with sulfonamide tablets three times daily for three 
days, and all but one of the lesions responded. The patient was then brought to Chil- 
dren’s Merey Hospital. There were no other symptoms; the girl had no pain, cough, sore 
throat, or diarrhea. Her appetite was good. 


Bacteriology.— 

Laboratory findings: Skin tests for tuberculosis and histoplasmosis were negative. Nose 
and throat cultures gave only normal flora, and no fungi. Smears from the area of the 
gingival lesion cultured on glucose ascites broth and thyoglycollate broth were negative. 

Hematology revealed a slight leukocytosis, with 9,200 white blood cells and 11.2 Gm. 
hemoglobin. Urinalysis and serology were negative. 

Radiology: Roentgenograms of the chest were negative. Dental roentgenograms 
were negative for caries or other pathology. 


Course in Hospital.—The patient was admitted to the isolation ward on April 23 and 
followed a normal course. She was afebrile, with a good appetite and normal evacuations. 
On April 25 a biopsy specimen of the remaining gingival lesion was obtained by removal 
of the complete lesion; this was stained for fungi with Gram-Weigert and periodic acid- 
Schiff stains. 


Pathology Report.— 

Description: No particular gross abnormalities were found. 

Histology: Histologic studies revealed thick squamous epithelium with perivascular in- 
flammation and infiltration with lymphocytes and polys. There was a small focus of apparent 
superficial ulceration. No organisms were noted. 

Diagnosis: Gingival ulcer with chronic gingivitis. 

The patient received no therapy in the hospital. She was dismissed on April 27, to 
return in one month to the outpatient department for a follow-up examination. 


Follow-up Examination.—There was no recurrence of lesions. The area of biopsy 
had failed to granulate in and was denuded. Gingival tissue immediately surrounding 
the area of biopsy was cyanotic, though adherent, and failed to reveal stippling. 


Discussion 


Because of the lack of case reports of oral nocardiosis in the literature, 
this case has been presented. The close resemblance to oral tuberculosis 
lesions was striking in this patient. The history of remissions during the 
course of the illness is characteristic of the efficacy of many different agents 
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against Nocardia. Although the Nocardia was not isolated during the pa- 
tient’s hospitalization, the previous determination must not be discounted in 
differential diagnosis. The clinical impression supported by the one bacterio- 
logic finding was considered diagnostic when similar infections had been ruled 
out. 
Summary 

1. A ease of oral nocardiosis is presented. 

2. History, clinical features, and treatment of the disease are briefly re- 
viewed. 

3. The nature of the organism and its sensitivity to many therapeutic 
agents indicate a large number of clinically unapparent nocardial infections. 

4. Nocardia, while sensitive in vitro to multiple antibiotics, do not respond 
in vivo. These agents may interfere with bacteriologic determinations. 

5. Diagnosis is primarily bacteriologic. 

6. Survival is related to early diagnosis and institution of appropriate 
therapy. 

7. Noeardial infection should be considered in all chronic suppurative 
lesions of obseure origin and indeterminate diagnosis. 
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Professional News Items 


American Association of Endodontists 


The following newly elected officers were duly installed at the annual meeting of the 
American Association of Endodontists in Chicago, Illinois, Feb. 1, 1958: 


President, George G. Stewart Secretary, Vincent B. Milas 

1410 Medical Arts Bldg. 2559 W. 63rd St. 

Philadelphia 2, Pennsylvania Chicago 29, Illinois 
President-Elect, J. Henry Kaiser Treasurer, James H. Sherard, Jr. 
196 E. State St. 1938 Peachtree Rd. 

Columbus 15, Ohio Atlanta, Georgia 


Vice-President, Paul P. Sherwood Editor, Victor H. Dietz 
2165 Adelbert Rd. 319 University Club Bldg. 
Cleveland 6, Ohio St. Louis 3, Missouri 


American Academy of Dental Medicine 


The Academy will hold its twelfth annual convention May 29 to 31, 1958, at the 
Sheraton Mount Royal Hotel in Montreal, Quebee. The scientific program follows: 


Thursday, May 29 
“The Dentist and the Endocrine Problem” 
The Dentist Presents His Problems. Robert F. Harvey, D.D.S. 
The Endocrinologist. Allen Gold, M.D.C.M., M. Se., F.R.C.P.(C.) 
The Internist. Gerald W. Halpenny, M.D.C.M., F.R.C.P.(C.), F.A.C.P. 
The Obstetrician. J. Horne Macarthur, M.D., F.R.C.S.(C.), F.A.C.S., M.R.C.O.G. 
The Pharmacologist. Kenneth I. Melville, M.Se., M.D.C.M. 
Friday, May 30 
(At Montreal Children’s Hospital) 


The Dentist and the Cleft Palate Problem. The Cleft Palate Team of the Montreal 
Children’s Hospital under the chairmanship of Dr. F. M. Woolhouse. 


Saturday, May 31 
“The Dentist and the Dermatology Problem” 


The Inflammatory Diseases of the Mucous Membranes of the Mouth. Lemuel P. 


Ereaux, M.D.C.M, 
Contact Dermatitis of the Face and Hands. Georges Leclere, M.D. 
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Society for the Advancement of Anesthesia in Dentistry 


This society, which was formed recently, can report a most encouraging start and a 
growing file of worth-while topics and problems requiring study or discussion. 

The society will be pleased to send details to any dental surgeons or anesthetists 
who are interested. The annual fee for associate membership is the nearest local round 
figure equivalent to 35s sterling or $5.00. 

The librarian will be most grateful for copies of any books or professional matter 
concerning anesthesia in dentistry and also would like to be placed on the circulation lists 
of those who issue reprints, 

The society’s address is 53 Wimpole St., London W. 1, England. 

D. Blatchley, Editor. 


State University of Iowa 


There will be a conference on “Newer Drugs and Their Dental Application” on June 
14, 1958, under the joint sponsorship of the College of Dentistry and the Iowa Center for 
Continuation Study. The following papers will be presented: 


The Tranquilizing Drugs: Their Use and Abuse, Hugh H. Keasling, B.S., MS., 
Ph.D., Associate Professor, Department of Pharmacology. 

The Antibiotic Drugs and Their Use in Dental Practice. V. 8S, Hinds, D.D.S., M.S., 
Assistant Professor, Department of Oral Surgery. 

A Short History of Dental Therapeutics. James H. Wick, D.D.S., Professor and 
Head, Department of Operative Dentistry. 

Prescription Writing, Storage and Dispensing of Drugs. Seymour M. Blaug, Ph.D., 
Associate Professor, College of Pharmacy. 

Drugs Used in the Modern Practice of Endodontics, Arne M, Bjorndal, D.D.S., M.S., 
Assistant Professor, Department of Operative Dentistry. 

Drugs Used as an Adjunct to Periodontal Therapy. Richard E. Bradley, B.Se., D.D.S., 
M.S., Instructor, Department of Periodontology. 


University of Minnesota 


The University of Minnesota School of Dentistry will offer a course in advanced 
oral pathology April 28 to May 2, 1958. The program, consisting of lectures and related 
laboratory work, will be as follows: 

Monday, April 28: 

Welcome. Dean William Crawford. 

introduction. Robert J. Gorlin. 

Non-Neoplastic Lesions and Benign Tumor of Salivary Glands. Robert J. Gorlin. 

Malignant Tumors of Salivary Glands. Anand P. Chaudhry. 

Tuesday, April 29: 

“Neoplasms” of Dental Origin. Robert J. Gorlin. 

Non-Neoplastic, Benign and Malignant Bone Neoplasms. David C. Dahlin. 

Wednesday, April 30: 

Benign Soft Tissue Neoplasms of the Oral Cavity. Anand P. Chaudhry. 

Non-Neoplastic Skin Disease and Benign Skin Tumors. Robert Goltz. 

Thursday, May 1: 

Radiation Pathology. Donn Mosser. 

Advanced Roentgenographic Diagnosis of Oral and Systemic Disease, Edward Stafne. 

Diseases of Lymphoid Tissues, Robert Lukes, 
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Friday, May 2: 


Malignant Skin Tumors. Richard Shuman. 
Malignant Soft Tissue Tumors. Richard Shuman. 


Tuition for the course will be $50.00. Room and board will be available at the 
Center for Continuation of Studies for about $50.00. Those interested may contact Dr. Robert 
J. Gorlin, Chairman, Oral Pathology, School of Dentistry, University of Minnesota, Minneapo- 


lis, Minnesota. 


University of Pennsylvania 

The School of Dentistry, University of Pennsylvania, announces the following post- 

graduate courses: 

Complete Denture Prosthesis. April 7 to 11, 1958. Dr. M, M. DeVan. 

Endodontics. April 14 to 25, 1958. Dr. Louis I. Grossman. 

Minor Tooth Movement and Temporary Stabilization. April 16 to 18, 1958. Dr. 
Leonard Hirschfeld. 

Refresher Course in Periodontal Therapy for persons who have attended a post- 
graduate course in this subject at this institution or at Beth Israel Hospital, 
Boston, Massachusetts. Drs. Henry M. Goldman and D, Walter Cohen. 

Complete Denture Prosthesis. May 5 to 9, 1958. H. Milton Rode. 

Newer Concepts in Oral Rehabilitation. May 12 to 16, 1958. Dr. Charles B. Sceia. 


For detailed hour-by-hour rosters and further information, please write Postgraduate 
Office, School of Dentistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, 


Pennsylvania. 


University of Rochester School of Medicine and Dentistry 


A number of fellowships are now available to dental graduates who are interested 
in research and additional training in the sciences fundamental to dentistry. Candidates 
will be selected on the basis of scholastic record, promise in research, and genuine interest 
in an academic career in dentistry. 

Accepted candidates who qualify for admission to the Graduate School may prepare 
themselves for the M.S., or Ph.D. degree in one of the following sciences: anatomy, bac- 
teriology, biochemistry, pathology, pharmacology, physiology, and radiation biology. Op- 
portunities to work for the M.S. degree with a major in dental science are also available. 
This program may be combined with clinical training. 

Remuneration will vary between $3,000.00 and $5,000.00 per annum, depending upon 
the accomplishments and family obligations of the fellow and the type of program selected. 
Initial appointment is for one year with renewals, depending upon the type of program 
and research progress. 

In addition, appointments are available to candidates who qualify for United States 
Public Health Service postdoctoral fellowships or equivalent fellowships. Applications for 
all programs may be submitted at any time throughout the year. 

For detailed information and application forms, write to Dr, Erling Johansen, Chair- 
man, Department of Dentistry and Dental Research, University of Rochester, School of 
Medicine and Dentistry, Rochester 20, New York. 


Symposium on Temporomandibular Joint Disorders 


A symposium on temporomandibular joint disorders, sponsored by the Veterans Ad- 
ministration Hospital, Dental Service, Brooklyn, New York, and the Second District Dental 
Society of New York, will be held on Friday, May 2, 1958. Sessions will be held at the 
Veterans Administration Hospital, 800 Poly Pl., Brooklyn 9, New York. 
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This is the seventh annual symposium devoted to a specific medicodental problem. 
Its purpose is to review present-day knowledge on the subject from various points of view 
and to consider its application to modern dental practices. 

The subjects selected for these symposia are often controversial, and it would be 
impossible to touch upon all of their scientific and clinical aspects in one day. Accord- 
ingly, the morning session will review some of the basic science and theoretical considera- 
tions and the afternoon session will be devoted to the rationale of modern clinical prac- 
tices. Each of the participants is outstanding in his field and has made significant con- 
tributions toward understanding of the problems of temporomandibular function and dis- 
orders. 

Morning Program (9:30 to 12:30) 


Chairman: Lester R. Cahn, D.D.S., F.D.S., R.C.S.(Eng.), 
Member of Dean’s Committee and Consultant in Oral Pathology, 
V.A. Hospital, Brooklyn, New York. 
Introduction. 
Alexander W. Kruger, M.D., Manager, V.A. Hospital, Brooklyn, New York. 
Anatomy of the Temporomandibular Joint and Associated Structures. 
Harry H. Shapiro, D.M.D., Associate Professor of Anatomy, College of Phy- 
sicians and Surgeons, Columbia University. 
Neuromuscular Mechanisms Involved in Mandibular Movements. 
Nicholas A. Di Salvo, D.D.S., Ph.D., Associate Professor of Dentistry, Director 
Division of Orthodontics, Columbia University. 
Pathology of the Temporomandibular Joint. 
Laszlo Schwartz, D.D.S., Clinical Professor of Dentistry, Director Division of 
Clinical Oral Physiology, Columbia University. 


Afternoon Program (1:30 to 4:30) 
Chairman: J. Bardin Goodman, D.D.8., President, Second District Dental Society. 


Each speaker will present a brief summary of the clinical problems of temporoman- 
dibular disorders as viewed from his specialty, and a panel discussion will follow. 
Morphological and Anatomical Changes After Occlusal Reorientation. 
Sidney E. Riesner, D.D.S., F.A.C.D., Lecturer, Schools of Dentistry, Tufts Uni- 
versity and University of Pennsylvania. 
The Treatment of Temporomandibular Pain Syndrome. 
Harry M. Seldin, D.D.S., F.A.C.D., F.I.C.D., Diplomate, American Board of Oral 
Surgery. 
General Practitioner Views Problems of Temporomandibular Disorders. 
Irving Sheppard, D.M.D., Former Research Fellow, Montefiore Hospital. 
The Role of Occlusal Rehabilitation in Temporomandibular Disorders. 
Ernest R. Granger, D.D.S., F.A.C.D., Associate Professor, School of Dentistry, 
University of Pennsylvania. 


Dental Education Workshops 


The third dental education workshop, sponsored by the Henry Spenadel Fund for 
Advancement of Education in Dentistry, is scheduled for Friday, April 11, 1958, at the 
Hotel Statler in New York City. The theme of the workshop will be “Professionalized 
Dental Teachers for the Dentist of Tomorrow.” 


Ninth Annual Berkshire Conference in Oral Pathology and Periodontology 


The Division of Graduate and Postgraduate Studies of Tufts University School of 
Dental Medicine will conduct the ninth annual Berkshire Conference in Oral Pathology 
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and Periodontology at Eastover in Lenox, Massachusetts, June 15 to 19, 1958. The Con- 
ference will consist of four days of lectures, seminars, and panel discussion regarding the 
clinical problems by outstanding teachers and clinicians in dentistry, medicine, and their 
related fields. The central theme of the conference will be “Gerodontics—Oral Problems 
Associated With Aging.” The following lectures will be given: 


Clinico-Pathological Seminar on Oral Mucous Membrane Problems of the Aged. Dr. 
Joseph L. Bernier, Washington, D, C. 

Functional Considerations Which Govern Bone Loss in Periodontal Disease. Dr. 
Irving Glickman, Boston, Massachusetts. 

Occlusal and Functional Considerations in Clinical Procedures. Dr. Max Gratzinger, 
Chicago, Illinois. 

The Nature of the Dentition—Its Role in the Stomatognathic System and the Effects 
of Aging on the Morphology of the Teeth—Aberrations of Form and Their 
Significance and Clinical Procedures in the Adjustment of Occlusion. Bernard 
Jankelson, Seattle, Washington. 

Basic Aspects of Allergy and Their Significance in Oral Mucous Membrane Disease. 
Dr. Herbert Mescon, Boston, Massachusetts. 

Medical Problems of the Aged and Their Significance in Dentistry. Dr, Edward J. 
Steiglitz, Washington, D, C. 

Changes in the Periodontal Tissues With Aging and Their Clinical Significance. 
Dr. Joseph P. Weinmann, Chicago, Illinois. 


For further information and application, write to Ninth Annual Berkshire Con- 
ference, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston 11, 


Massachusetts. 


“Prize Dr. h. c. René Jaccard” 


The “Prize Dr. h. e. René Jaccard” will be awarded for the second time during the 
fifteenth congress of the. ARPA Internationale in Paris, France, July 7 to 12, 1958, 

Candidates. for the prize may submit any original scientific work concerning perio- 
dontal disease published or performed between 1956 and 1958. It is not necessary for a 
candidate to be a member of the ARPA. Six copies of the papers must be sent by regis- 
tered mail to the president of the ARPA Internationale (Prof, A. J. Held, Institut de 
médecine dentaire, 30 Rue Lombard, Geneva, Switzerland) before May 15, 1958. 

The prizé essay will be delivered during the fifteenth congress of the ARPA Inter- 
nationale in Paris. The charter of the “Prize Dr. h. ec. René Jaccard” is at the disposal 
of any person interested at the oftice of the general secretary, Dr. J. Matthey, 2 Rue 


sartholoni, Geneva, Switzerland. 


Sixteenth French Congress of Stomatology 


The French Stomatology Society announces that its sixteenth congress will be held 
in Paris during the first two weeks of October, 1958. 

The two subjects to be discussed are (1) Traumatic Lesions of the Middle Facc 
(Drs. Maronneaud, Peri, Crepy, and Lachard) and (2) Allergic Manifestations in Stoma- 
tology (Drs. R. Bataille, J. Grignon, and J. Laufer). 

Two other subjects will be presented for discussion: (1) The Height of the Inferior 
Part of the Face in Orthodontia, Prosthetic or Operative Dentistry (Drs. Cadenat, Lagar- 
rigue, and H, Soulet) and (2) Accidental Trauma of the Maxillary Incisors (Drs. Grzide, 
M. Bouyssou, Clauzade, and Peyre). 

Further information may be obtained from the Secretary General, Dr. Roger Bataille, 
13, Rue de la Chaussée d’Antin, Paris IX, France. 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Observations on the Origin and Nature of the Adamantinoma With Special Reference to 
Certain Mucoepidermoid Variations. J. J. Hodson. Brit. J. Plast. Surg. 10: 38, 
April, 1957. 


Adamantinoma is an expanding and invading tumor. 

Histochemically it is interesting to note that glycogen, when it is present in large 
amounts in an adamantinoma, is present in all cells including the preameloblast columnar cells. 
In some cases it may be completely absent. 

Adamantinoma may arise from proliferation of periodontal residues, from the normal 
epithelium, or from stratified squamous epithelium of surface origin. 

The author points out that in the early stages of the formation of the adamantinoma 
the well-differentiated stages of columnar cells are quite similar to the differentiated stages of 
the normal organ prior to dentinogenesis and amelogenesis. 
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Histologically, the adamantinoma is both an expanding tumor and an invading tumor. 
Expansion oceurs by eyst formation and also by formation of vascular granulation tissue. 
The adamantinoma follicles seem to originate from the basal cells of the primary squamous 
layer as well as from dissolution of the squamous “pearls.” T. J.C. 


CLINICAL AND LABORATORY RESEARCH 


Acid Formation in Carbohydrate Mixtures. B. Lilienthal and E. Blanch. Australian Dent. 
J. 2: 301, October, 1957. 


The dental literature contains reports of many investigations of acid formation by 
whole saliva from individual carbohydrates such as glucose, fructose, sucrose, lactose, 
maltose, and starch. These substances are common constituents of food and in some in- 
stances acid formation from various foods has been examined. In such studies, in which 
mixtures of carbohydrates in foods are converted to acid by mouth bacteria, there is no 
information about which component of the mixture is the major source of the acid produced. 

As a result of studies relative to acid formation in carbohydrate mixtures, Lilienthal 


concludes: 


1. The rat-s of acid formation in saliva containing glucose-fructose and glucose- 
sucrose mixtures were compared with the rates of acid formation from the sugars singly. 

2. Acid formation in the mixtures was not a summation of the individual rates of 
acid formation. 

3. Analysis of the mixtures at various time intervals, for residual sucrose or fructose, 
enabled calculations to be made which showed that preferential utilization of one sugar of 
each pair did not oceur. The results indicate that each sugar is the origin of half of the 
acid produced. A. J. A. 


An Investigation of the Bacterial Flora of Suppurative Oral Swellings. T. G. Ludwig. 
Australian Dent. J. 2: 262, October, 1957. 


The results of the present study closely parallel those of previous investigations and 
indicate that the majority of suppurative swellings of the dental tissues and related oral 
structures are mixed infections. The composition of the infecting bacterial population 
generally resembles that of the normal oral flora. It would seem that the two bacteria 
most commonly associated with these lesions are Streptococcus viridans and Staphylococcus 
albus, although, as Bibby has pointed out, the bacteriologic techniques used in this and other 
similar studies undoubtedly favor the detection of these organisms. 

The results relating to acute dentoalveolar abscesses seem of particular interest and 
it is somewhat surprising that so few cases yielded strains of Staphylococcus aureus or of 
B-hemolytie streptococcus. Singer has indicated that Staphylococcus aureus is frequently 
found in the mouth and that a considerable proportion of these stains are coagulase secretors, 
so that they may be considered to be pathogenic. Massler and MacDonald have shown that 
strains of B-hemolytie streptococcus occur frequently in the saliva, but their results are not 
supported by those of Bibby or Morris. The results of the present study indicate that the 
infective agents associated with acute dentoalveolar abscesses are generally of low-grade 
pathogenicity, even in those cases in which Staphylococcus aureus or B-hemolytie strepto- 
coeeus was found, because the strains of Staphylococcus aureus were more often nonsecretors 
of coagulase and the strains of B-hemolytic streptococcus were more often not of Lancefield’s 
Group A. 

In the present study, as in that of Alin and Agren, a number of cases of acute dento- 
ilveolar abscesses which were apparently sterile were observed, although their clinical features 
ndicated a fulminating pathologie condition. This fact, taken in conjunction with indications 

f the low-grade pathogenicity of the microorganisms associated with this condition, leads one 











452 ABSTRACTS OF CURRENT LITERATURE O. S., O. M.. & O. P. 
: April, 1958 


— 


to suggest that these bacteria may be relatively harmless saprophytic invaders rather than 
the agents primarily or principally responsible for the lesion. However, the work of 
Rosebury and colleagues and Holm gives some indication that, while the pathogenicity of 
each type of microorganism singly is low, it may be enhanced by a synergistic reaction 
between different types of these bacteria. 

The study of suppurative lesions occurring after tooth extraction or fracture in the 
mandibular region showed that a relatively high proportion of these infections could be 
classified as actinomycotic according to present methods of diagnosis. According to Cope 
and Goldsworthy, two types of actinomycotic lesions can be recognized clinically—a 
chronic, slowly progressive, indurated type and a more acute, rapidly progressive type 
in which suppuration predominates over fibrosis. The latter type may be clinically indis- 
tinguishable from any other acute abscess, and in this study all cases belonged to this 
category. It is doubtful that some of these lesions would have been considered actino- 
mycotic unless the bacteriologic examination had been particularly designed to determine 
the prevalence of this condition. It would seem, therefore, that actinomycotic infections 
in the cervicofacial region may be more common than is generally believed and in the past 
a proportion of cases may have remained undiagnosed because of inadequate bacteriologic 


examination. A.J. A. 














Operative Oral Surgery 


BONE GRAFTS 


Haroip G. GREEN, Captain (DC) USN 


HE use of graft material to repair defects of the jaws is being undertaken 

with more frequency and success. The saving in time and in discomfort to 
the patient is great, and it is to be expected that, with the perfection of tech- 
niques and materials, it will offer more promise for ease of operation and 
comfort to the patient. 

Six cases are presented in which bony defects of the jaws were treated 
by various approaches and with different types of graft tissue. One of these 
was in the palate, and the remaining five were in the mandible. Of those in 
the mandible, one was in the anterior area, and the others were at the angle. 
All patients were young, with an average age of 28 years, and in good general 
health. All received antibiotic therapy. There was only one temporary 
paresthesia of the lower lip. All but one of the cases were treated by intra- 
oral approaches. 

Case Reports 

Case 1.—A 24-year-old Marine sergeant was referred to the hospital for treatment 
of a large mandibular cyst. The patient complained of swelling of the chin and spacing 
of the lower anterior teeth. Physical examination revealed that in general the head and 
neck were normal. There were no palpable lymph nodes in the facial or cervical area. 
The mouth was normal except for missing mandibular teeth and the drifting of the anterior 
mandibular teeth to the right of the midline. Roentgenographic examination of the man- 
dible showed a large (2 by 3 by 2 em.) cyst in the anterior portion of the mandible (Fig. 
1, A) containing a mass of radiopaque material. 

Hospital course: Preparation for surgery included the administration of procaine peni- 
cillin, 600,000 units daily, which was continued for twenty-five days. Following routine prepa- 
ration, and under general anesthesia, the tumor and retained teeth were removed. A fresh 
autogenous bone graft, in the form of small cortical and cancellous chips, was placed in the 
postoperative defect. The tissues were closed in the usual manner, and an acrylic splint was 
placed over the wound. Healing was uneventful. Microscopic examinations showed the tumor 
mass to be a composite compound odontoma. Examination six months postoperatively re- 
vealed a well-healed alveolar ridge. Roentgenograms showed good consolidation of the bone 
graft (Fig. 1, B). 

Case 2.—A 36-year-old Marine sergeant was admitted to the hospital for treatment 
f a mandibular cyst. Pain and swelling in the lower right mandible had caused the pa- 

ent to seek treatment. Physical examination revealed the head and neck to be normal 
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except for a palpable lymph node in the right cervical area. The results of routine labora- 
tory studies were within normal limits. Roentgenograms of the mandible showed a large 
(2 by 3.5 by 2 em.) radiolucent area in the right ramus. The crown of a retained lower 


right third molar tooth protruded into the space (Fig. 2). 


A. 


B. 


Fig. 1.—A, Occlusal roentgenogram showing tumor in anterior area of mandible. B, Occlusal 
view six months postoperatively showing complete consolidation of bone. 


Hospital cowrse: Preparation for surgery included the administration of procaine 
penicillin, 600,000 units daily, which was given for seventeen days. A cystectomy was 
performed, and a bone graft was placed in the following manner: A mucoperiosteal flap 
was retracted in the distobuccal vestibule. The exposed crest of the mandible was then 
removed with osteotomes, which exposed a bluish membrane. The sac was enucleated, and 
the lower second and third molar teeth were removed. A fresh autogenous iliac crest 
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graft, in the form of cortical and cancellous chips, was placed in the cavity and the 
wound was closed in the usual manner. Tissue examination resulted in a diagnosis of 
dentigerous cyst showing acute and chronic inflammation with granulation. The patient 
enjoyed an uneventful convalescence, and examination six months later revealed consolida- 


tion of the mandibular bone (Fig. 3). 





Fig. 2.—Cyst in ramus of right mandible with lower third molar involvement. 





Fig. 3.—Good consolidation has taken place at the end of six months. 
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Case 3.—A 41-year-old Marine captain was admitted to the hospital for removal of 
a large mandibular cyst. Swelling of the right mandible and low-grade pain in that area 
had occurred for two months prior to admission. Physical examination was essentially 
negative except for a slight bulging over the right mandible. Routine laboratory studies 
were within normal limits. Roentgenograms of the mandible showed a somewhat irregular 
radiolucent 2 by 4 em. area present in the right body of the mandible anterior to the 
angle. It was sharply outlined and there was no evidence of cortical break-through (Fig. 
4, A). 


A, B. 


Fig. 4.—A, Anteroposterior view revealing cyst and contained tooth in right ramus and body of 
mandible. B, Postoperative view showing consolidation taking place at three months. 


Hospital course: Preparation for surgery included antibiotic therapy in the form of 
procaine penicillin, 600,000 units daily, for twenty-five days. Under general anesthesia, a 
mandibular cyst was removed and a bone graft was placed. A mucoperiosteal flap was 
retracted in the lower right distobuccal vestibule, exposing the mandible. Osteotomes 
and rongeurs were utilized to expose the cyst, which was removed with curettes. The 
tooth was removed with forceps. The lingual plate had been completely eroded for a 
space of 3 by 3 em., exposing the lingual tissues. The mandibular nerve and artery were 
demonstrated in the bottom of the cavity. A frozen homogenous graft in the form of 
small cancellous chips was placed in the cavity, and the tissues were closed in the usual 
manner. Microscopic findings were consistent with a dentigerous cyst. Ten days post- 
operatively a small opening appeared in the original incision, exposing the graft tissue. 
[Irrigations were started, and the area soon was covered with granulation tissue. The 
remainder of the course was uneventful. Examination five months postoperatively showed 
consolidation of the mandibular bone (Fig. 4, B). 


Case 4.—A 23-year-old Marine private was admitted to the hospital for removal of 
a maxillary cyst. Prior to admission the palate had become swollen and tender. The 
physical examination was essentially negative except for a slight elevation of temperature, 
tenderness over both antra, and swelling of the palate. Roentgenograms of the paranasal 
sinuses revealed a diffused opacity of the right maxillary antrum. Occlusal views of the 
palate showed a 3 by 3.5 cm. radiolucent area in the hard palate (Fig. 5, A). 
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Hospital course: Antibiotic therapy consisting of procaine penicillin, 600,000 units, and 
di-hydrostreptomyein, 1.0 gram, was given daily for ten days. Acute symptoms of the sinusitis 


having subsided, a palatal cystectomy was performed and a bone graft was placed. Under 


general anesthesia, the palatal tissue was retracted to the area of the first molars, The cystic 
sac was attached to the palatal flap and had to be freed by sharp dissection. The bony cavity 
was enlarged with rongeurs, and the sac was enucleated. A frozen homogenous iliac bone 
graft, in small pieces, was placed in the cavity and the tissue flap was sutured into place. 
Tissue examination showed portions of a cyst wall composed of dense fibrous and hyaline 
connective tissue. The lining varied from stratified squamous to transitional types of epi- 
thelium. The growth was diagnosed as a median palatine cyst. The patient enjoyed an un- 
eventful recovery, and examination two months after operation showed that consolidation of 
the bone graft was taking place (Fig. 5, B). 


A. B. 


Fig. 5.—A, Occlusal roentgenogram showing large radiolucent area in hard palate. B, Occlusal 
view revealing consolidation of bone. 


Case 5.—A 22-year-old Marine corporal was admitted to the hospital for removal of 
a mandibular cyst which had been discovered during a routine examination. Physical 
examination was essentially negative. In the mouth, the oral mucosa was intact, the 
throat was injected, and the tonsils were enlarged. The lower left second premolar and all 
molar teeth were missing. The remaining teeth were in good repair. Roentgenograms 
of the mandible revealed a clearly outlined radiolucent area (3.5 by 1.5 em.) in the left 
mandible. 

Hospital course: Preparation for surgery included antibiotic therapy consisting of 
procaine penicillin, 600,000 units daily, for ten days. A 6 cm. incision was made over the 
crest of the left alveolar ridge, from the subcoronoid area above down into the buccal 
vestibule. A mucoperiosteal flap was reflected, exposing a small opening in the bone 
through which could be seen a cystic membrane. The sac was enucleated and a frozen 
homogenous cancellous bone graft, in small pieces, was placed in the cavity. The flap 
was replaced in the usual manner. Tissue examination led to the diagnosis of periodontal 
or residual cyst. On the eighteenth postoperative day a small area in the distal aspect of 
the alveolus opened, exposing a small portion of the graft. Antibiotic therapy was again 
nstituted for seven days, with subsequent normal healing. Examination three months 
postoperatively showed normal consolidation taking place (Fig. 6). 
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Fig. 6.—Periapical view showing consolidation of bone graft three months postoperatively. 


r 


Fig. 7.—Large cyst in body at left mandible. 
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Case 6.—A 25-year-old Marine was admitted to the hospital for removal of a man- 
dibular cyst. He had noted swelling of the left mandible two weeks prior to seeking aid; 
otherwise, the past history was not remarkable. Physical examination was essentially 
negative, except for bulging of the cortex of the left mandible. All teeth in the left 
mandible gave a positive response to thermal changes. Roentgenograms of the mandible 
revealed a large, somewhat irregular cystic lesion with a thin residual unbroken cortex 
in the left angle (Fig. 7). Routine laboratory studies were within normal limits. Blood 
calcium, inorganic phosphorus acid phosphatase, and the icteric index were also within 
the normal range. 


Hospital course: Under general anesthesia, and following the usual preparation, which in- 
cluded the administration of 1.0 gram Terramycin per day, for twenty-eight days, iliac bone 
was removed from the left iliac crest and prepared for grafting in the form of chips. An 
incision was made below the lower border of the mandible, and the bone was exposed. The 
eyst, which had perforated the cortex, was further exposed by the use of rongeurs and enu- 
cleated. A small hemorrhaging artery in the lower anterior area was plugged with Gelfoam. 
The teeth did not appear to be involved and were left intact. Fresh autogenous cortical and 
cancellous bone chips, in small pieces, were placed in the cavity and tamped down with punches. 
The tissues were closed in anatomic layers, and a pressure dressing was placed. Tissue exami- 
nation revealed that the growth was consistent with a dentigerous cyst, thought to be primor- 


dial. 


Fig. 8.—Immediate postoperative view showing graft tissue in place. 


On the second postoperative day there was slight oozing from the donor site and the 
facial tissues were moderately swollen. Blood pressure, which had been elevated, returned 
to normal. On the third day the face continued to swell and there appeared to be extrav- 
asation ito the tissue of the face and neck, causing moderate difficulty in breathing and 
swallowing; this reached its peak on the fifth day, with gradual improvement thereafter. On 
the eighth day the operative site began to drain. Two cultures from this site were reported 
as having no growth. Although drainage continued, antibiotic therapy was discontinued on 
the twenty-eighth day. Later a positive culture was obtained and was reported as sensitive 
to penicillin. Heavy therapy was then instituted; the fistula was opened and a small piece of 
bone was removed. Drainage gradually subsided and the remainder of the course was un- 
eventful. Examination three months postoperatively revealed that normal consolidation was 
taking place (Fig. 8). 
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Discussion 

Clinically, antibiotic therapy seems to be essential for successful growing 
of graft material, although very small grafts, such as completely detached 
pieces of bone that are available during odontectomy and are placed in their 
original position or in the resultant cavity, have been observed to grow with- 
out the aid of antibioties. 

Experience with the foregoing cases did not seem to parallel those re- 
ported by Cohen,! in which infection and suppuration occurred in all cases 
with exfoliation of some of the grafts. Suppuration in this series occurred 
only in the case approached extraorally. 

Autogenous and homogenous cortical and cancellous chips from the rib, 
elbow, and ilium were used and grew equally well. No attempt was made to 
regulate the vascular supply; however, it is speculated that the grafts derived 
considerable nutrition from the tissue fluids initially. 

If the successful growing of transplanted tissue depends upon the amount 
of its surface that is brought into contact with living tissue to keep it vital, 
then in filling large cavities considerable time must elapse before the out- 
growth of young capillaries and lymph vessels reaches the deeper parts of the 
graft and results in death of part of the graft. Armstrong? feels that the 
graft dies and is replaced by living bone through a process of creeping sub- 
stitution and that revascularization is the essential process whereby the graft 
becomes living bone. Weinmann and Sicher* are of the opinion that the 
greater part of the implanted bone tissue will necrotize. If it is true that the 
grafts of this type die and are replaced by vital bone, then it would seem that 
deproteinized grafts hold great promise for this particular type of restorative 
sugery, because, even in the use of bank bone, there is less preparation and 
discomfort to the patient. Case 6 demonstrated that in the face of an inflam- 
matory process, the transition from graft tissues to normal bone replacement is 
seriously hampered. Also, in this case the graft contained cortical chips, and 
it is felt that the two small chips removed as sequestra were cortical bone 
which, because of their avascularity, could not undergo replacement. 


Summary 
Six cases were presented in which the elimination of operative defects 
in the jaws of healthy young men was accomplished by placement of autoge- 
nous and homogenous bone. Clinically, this appeared to reduce markedly the 
postoperative course, with a considerable saving in time and discomfort to 
the patient as compared to the older methods of treatment. 
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ACUTE ALVEOLAR ABSCESS AND MUMPS IN AN 
UNDETECTED DIABETIC 


Davin J. KENNEpby, D.D.S., Syracuse, N. Y. 


8 JAN. 27, 1955, a 14-year-old white girl was referred for treatment of an 
acute cellulitis of the left mandible. Her temperature was 99.4° F. The 
patient was extremely thin and appeared debilitated. A large, diffuse, very 
painful swelling was present in the left cervical area. The right parotid region 
was swollen and tender to palpation. The left parotid was tender but not 
swollen. 

Intraorally, the patient presented a normal dentition except for carious loss 
of the crowns of the mandibular first molars. Roentgenograms disclosed apical 
areas of rarefaction on the residual roots. There was tenderness and some 
swelling, but no fluctuation, in the mucobuccal fold opposite the mandibular 
left first molar. The mouth was dry, and no salivation was observed at the 
orifice of Stenson’s duct on the right side. All other salivary glands were 
discharging saliva normally. The tongue was more red than normal and some- 
what dry. The gingivae appeared normal. 

The patient stated that she was very positive that she had mumps several 
years previous. Nevertheless, her present condition could represent a second 
attack of epidemic parotitis. The debilitated appearance of the patient lent 
suspicion to the possibility that an ascending infection of the right parotid 
gland had, developed. Tenderness of the left parotid could have been a 
manifestation of the generalized soreness of the left neck. Due to lack of 
fluctuation, either intraorally or extraorally, it was not possible to perform 
an incision and drainage of the abscess at this time. The patient was placed 
on frequent hot saline irrigations to the mucobuceal fold in the left mandible, 
and Combiotie (600,000 units penicillin, 1 Gm. streptomycin and dihydro- 
streptomycin) was given intramuscularly. Codeine, 0.25 gr., was provided 
for comfort. 

The patient was a foster child eared for by the Welfare Department in a 
foster home. In the course of a telephone conversation with the woman in 
charge of the home, the latter asked me why the youngster was always thirsty. 
Further questioning disclosed that, in addition to polydipsia, frequent urina- 
tion, extreme weight loss, and excessive appetite were other symptoms. This, 
of course, was classical of diabetes mellitus and an immediate urinalysis was 
arranged. The urine was 4 plus for sugar. 

On the following day, the clinical picture was considerably changed. 
There was bilateral swelling and tenderness of the parotid and submaxillary 
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areas. Only slight tenderness was elicited by palpation opposite the mandib- 
ular left first molar, and no intraoral swelling was present. The alveolar 
abscess appeared to be under temporary control. The characteristic symptoms 
of mumps seemed quite definite. As further evidence, I had discovered that 
one of the other children in the home had mumps. 

The patient was immediately hospitalized, and a complete workup was 
ordered. She was placed on a daily oral penicillin intake of 800,000 units. 

Family History.—The patient was the youngest of twelve children. The 
mother had died of coronary artery disease at the age of 48. No history of 
the father was obtainable. Both maternal grandparents were diabetics. No 
evidence of diabetes has been found in the siblings. 

Past Medical History.—Mumps and measles. No operations or injuries. 

Physical Examination.—Temperature, 99.2° F.; blood pressure, 112/72; 
pulse, 120; respirations, 24. Examination revealed an undernourished, acutely 
ill, white female child with swollen face and obvious discomfort. Heart and 
lung examinations were negative. 

Impression.—(1) Diabetes mellitus, (2) endemic parotitis, and (3) dental 
abscess. 

Laboratory Examination.—Fasting blood sugar, 251 mg. per cent; N.P.N., 
32 mg. per cent; Chl, 97.4 mg. per cent; Co2, 36 vol. per cent. Blood count 
was within normal limits. Regular insulin therapy was started; Table I lists 
the immediate course and results. 


TABLE I 








REGULAR INSULIN 
DATE TIME (UNITS) SUGAR ACETONE 


1/28/55 10 P.M. 10 3+ Strongly 
1/28/55 12 P.M. 25 4+ Strongly 
1/29/55 2 A.M. 25 te Strongly 
1/29/55 4 A.M. 5 2+ Strongly 
1/29/55 6 A.M. 5 2+ Trace 








On January 29 the fasting blood sugar was down to 68 mg. per cent. The 
urine continued to show sugar excess, and by February 2 the parotid swelling 
had subsided. The submaxillary areas were still somewhat tender and swollen, 
but the alveolus around the infected teeth was not tender. There was specula- 
tion that the dental infection might be partially responsible for the difficulty 
in regulating the patient. On February 9, both mandibular first molars were 
extracted. At this time the patient was being given three and one-half daily 
feedings (breakfast, lunch, afternoon snack and dinner). She was now get- 
ting 60 units of NPH (long-lasting) and 20 units of regular insulin daily. 
Acetone was negative, but urine continued to show sugar. It was then dis- 
covered that, despite supervision, she had been supplementing her diet by 
obtaining food in the kitchen and in other patients’ rooms. 

Improvement continued and by February 24 there was a 15 pound weight 
gain. The patient felt much better and was under reasonably good diabetic 
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control. On March 10, she was discharged with the following regimen: daily 
diet of 3,000 calories, high in protein, and 25 units of NPH and 10 units of 
regular insulin administered each morning. She is being followed at a local 
diabetic clinic. 

Discussion 


Diagnosis is a daily problem in our practice. We must avoid snap judg- 
ments and ever be alert to correlate signs and symptoms properly along with 
established diagnostic procedures, including laboratory aids, in order to arrive 
at a correct diagnosis. 

Differential diagnosis is a stimulating and fascinating challenge to a 
practitioner. Most ailments in the province of oral surgery are quite easy to 
classify. Not infrequently, however, we are faced with problems that are 
difficult to solve because of atypical or conflicting symptoms and on a dif- 
ferential basis because of similar symptoms. For example, we must on occasion 
differentiate between the existence of a preauricular cellulitis due to dental 
infection, epidemic parotitis, or other parotid swelling. As another example, a 
submaxillary gland adenitis may be difficult to differentiate from cervical 
lymphadenitis in the same area, due to dental, tonsillar, tubercular, or tumor- 
ous etiology. Keeping in mind the old truism about the trees and the forest, 
we must always remember that basically we are dealing with the entire human 
organism and not just one aspect of the patient’s body. 

Although infrequent, we must recognize the possibility of the coexistence 
of two or more diseases, local and systemic, in a patient at the same time. 
Where the clinical picture does not follow the typical pattern of our tentative 
diagnosis or usual treatment, we must withhold final judgment. There must 
then be a continuation of open-minded investigation until, where possible, an 
unequivocal diagnosis has been established. 


Summary 


A ease history has been described in which a patient with a triad of dis- 
eases presented a difficult problem in diagnosis and management. Superim- 
posed on a basic metabolic disease were separate virus and bacterial infections. 
Correlation of signs, symptoms, history, and laboratory findings established 
a diagnosis of diabetes mellitus, mumps, and alveolar abscess. Cooperative 
medical and dental treatment restored a gravely ill patient to health. 





Exodontia 


CONTROL OF POSTEXTRACTION EDEMA WITH PROMETHAZINE* 
A Preliminary Report 
RoBert L. Moss, D.D.S., M.S.,** CLEVELAND, OHIO 


~DEMA following dental extraction increases the physical discomfort of 
the patient, contributes to the psychological trauma connected with the 
operation by temporarily altering the patient’s appearance, and causes some 
limitation of oral function. Treatment of postsurgical facial swelling has 
been unrewarding. Dissipation of the fluid accumulation by cellular activity 
is slow, and the palliative measures heretofore employed (external thermal 
applications, heat radiation, antibiotics, and injection of dispersing agents) 


have not proved entirely satisfactory. Recently, a method for attacking the 
problem at its souree has become available through the introduction of anti- 


histamines into dentistry. 

Acute alteration of the cellular environment by trauma triggers the 
mechanism for histamine action. Histamine or a histamine-like substance, 
activated either as a product of cell protein breakdown after injury or as an 
active form liberated following an antigen-antibody reaction, induces a local 
tissue response characterized by vasodilatation and increase in the permeability 
of the eapillary endothelium. Escape of plasma fluid and protein into the 
extracellular spaces results in tissue edema and associated sequelae. The 
action of histamine on the capillary endothelium and smooth muscle at the site 
of injury, however, is restricted in the presence of an antihistamine. Sanders,’ 
in studying the histamine content of the saliva and oral tissues in a controlled 
series of dental patients treated before and after operation, observed a significant 
reduction in the salivary histamine levels following a minimum total dose of 90 
mg. of a long-acting oral antihistamine administered every twenty-four hours 
for a forty-eight-hour period. 

From the Dental Service of the Veterans Administration Hospital, Louisville, Kentucky. 

Sponsored by the Veterans Administration and published with the approval of the Chief 


Medical Director, The statements and conclusions published by the author are a result of his 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
ae *Promethazine supplied as Phenergan by Wyeth Laboratories, Inc., Philadelphia, Pennsyl- 
vania. 

**Present address: Veterans Administration Hospital, Cleveland, Ohio. 
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Baldridge* experimented with antihistaminic therapy in surgically trauma- 
tized animals. His findings led him to advocate adequate pre- and postopera- 
tive medication with an antihistamine to produce maximum increase in the 
rate of wound healing. 

On the basis of this and other work,‘ it was postulated that when adminis- 
tered in small doses over a given period before extraction, promethazine, 
N-(2’-dimethylamino-2’-methyl) ethyl phenothiazine, an antihistamine with 
prolonged action, might tend to establish a reservoir of antihistaminic potential 
to combat the action of histamine liberated by cellular injury. An objective 
evaluation of the activity of promethazine against edema induced by dental 
surgery was therefore conducted at this institution. 


Procedure 


The series included twelve patients, 29 to 61 years old, who had been 
admitted for various types of oral surgery procedures. No attempt was made 
to screen the patients with regard to age, personality, or presence of complica- 


tions. 

Multiple extractions with extensive associated surgery were required for 
most of the patients. Severe occlusal attrition was present in one case; ad- 
vanced caries with radieular cysts was seen in another; operation for 
horizontal impaction of a mandibular molar was required in a third patient; 
and a fourth, an aleoholic, had bilateral mandibular torus. Nine of the patients 
were suffering from one or more systemic complications, including hereditary 
telangiectasia, polyneuritis, epilepsy, bronchial asthma, status asthmaticus, 
pulmonary emphysema, psychogenic syneope, hypertensive cardiovascular dis- 
ease, pyloric duodenal uleer and rheumatoid arthritis. The extractions per- 
formed are listed in Table I. 


TABLE I. EXTRACTIONS PERFORMED IN TWELVE PATIENTS 








NO. OF EXTRACTIONS 
MAXILLA | MANDIBLE 


12 
15 
15 
1] 
10 

9 

















*Impacted molar. 


The operations included standard procedures for raising and fully reflect- 
ing lingual or palatal and labiobuceal mucoperiosteal flaps, ridge contouring 
by extensive alveolectomy, and tissue approximation by suture. In the 
majority of these cases, alveoloplasty was performed in preparation for the 
fitting of dentures. In each ease all surgery was performed at a single session. 
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Promethazine medication was begun twenty-four hours before operation. 
Each patient received a total daily dose of 100 mg. orally in divided doses of 
25 mg. every six hours. The medication was continued on the same schedule 
for forty-eight hours after surgery. The dosage over the three-day period 
totaled 325 mg. 

Two of the patients (one subjected to fifteen maxillary and three mandib- 
ular extractions, and one for whom twelve extractions from the maxilla were 
performed together with enucleation of radicular cysts) received an intravenous 
anesthetic. In the others operations were performed under local anesthesia 
(lidocaine hydrochloride with epinephrine 1:100,000). 

Analgesics were administered in the postoperative period if requested. 
Antibiotic therapy was not a routine measure. Hot or cold external applica- 
tions to the face were prohibited. The patients were observed on the first two 
days postoperatively for evaluation and recording of the incidence and in- 
tensity of facial edema and the occurrence of untoward side effects. 


Results 
All patients reported having slept well the night before surgery. All 
of them submitted to the anesthetic with no outward sign of apprehension and 
cooperated well during performance of the necessary manipulations. 
No postextraction edema developed in five of the patients (42 per cent). 
A trace of swelling, judged on the basis of slight change in facial contour, oc- 


curred on the day of operation and persisted to the second postoperative day in 
seven (58 per cent). All evidences of edema had subsided, however, by the 
end of the second day. 

Tissue healing of the oral quadrants, although evaluated purely on the 
basis of clinical impression, appeared more rapid than after comparable opera- 
tions performed previously without promethazine medication. The rate of 
healing in the present clinical study is believed to parallel that obtained in 


animal experiments.® 

Osteitis alveolaris did not develop in this series. There was no limitation 
of oral funetion, and all patients tolerated a soft diet on the first day after 
surgery. 

With the exception of slight drowsiness in some cases, which was present 
prior to operation but not afterward, no untoward effects were observed. 


Discussion 


The efficacy of an antihistamine as a deterrent to postoperative edema 
appears to depend on the dose and duration as well as the type of preoperative 
and postoperative medication used. In this study the dosage schedule em- 
ployed seemed adequate to control edema and favor rapid tissue healing after 
the extensive oral surgery involved. The results are in agreement with those 
of Blinderman,* who administered promethazine orally in a single dose of 
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12.5 or 25 mg. one-half hour prior to operation and concluded that this com- 
pound, used in routine preoperative medication, will eliminate or significantly 
reduce the sequelae of oral surgery. 

In sharp contrast are the findings of Szmyd,° who used, in oral surgery, a 
compound of pyrrobutamine, thenylpyramine, and cyclopentamine in consider- 
ably larger dosage. His patients received 99 mg. of the combination one hour 
prior to operation and 594 mg. during the immediate postoperative period. 
Szmyd reported, however, that no significant effect on the degree and duration 
of postoperative swelling was obtained from use of the preparation. 


Summary 
Promethazine was administered orally in 25 mg. doses to twelve patients 
subjected to multiple extractions and extensive oral surgery. Antihistaminic 
therapy was begun twenty-four hours prior to operation and was continued 
in divided doses of 25 mg. for seventy-two hours. The dosage during the 
three-day period of medication totaled 325 mg. 


Fig. 1.—Case 3. Left, preoperative facies; right, facies twenty-four hours after operation. 


Tissue edema was prevented with promethazine in 42 per cent of the 
patients; in 58 per cent, slight swelling persisted to the second postoperative 
day. Tissue healing proceeded at a more rapid rate than had occurred previ- 
ously in comparable surgery without promethazine medication. 





468 Moss 0.5.0. 60.8 

No side effects were observed except for slight drowsiness in a few 
patients, which was present only on the day before operation. 

Promethazine appears to be a valuable adjunct to management of edema 
indueed by surgical trauma. 

In Case 3 (Fig. 1) the patient, an epileptic, had had eight teeth removed 
previously. He appeared apprehensive of further surgery, since he anticipated 
a repetition of the facial swelling, discomfort and bleeding of an earlier experi- 
enee. After the patient had received promethazine medication for twenty-four 
hours, twelve teeth were extracted and an extensive alveolectomy was per- 
formed. Oral bleeding was minimal. Some analgesia was required in the first 
few hours. On examination twenty-four hours after operation, the patient was 
cheerful and expressed willingness to submit to additional extractions immedi- 


ately. 


Fig. 2.—Case 4. Left, preoperative facies; right, facies twenty-four hours after operation. 


In Case 4 (Fig. 2) the patient was admitted with a diagnosis of multiple 
dental earies and maxillary radicular cysts above the right and left lateral 
incisors, with radiolucent areas measuring 10 by 12 mm., and 18 by 20 mm., 
respectively. After medication with promethazine for twenty-four hours, 
twelve maxillary teeth were extracted under intravenous anesthesia, the 
radieular eysts were enucleated, and an extensive alveolectomy was performed. 


The postoperative course was uneventful, with no edema and with minimal 


bleeding and discomfort. 
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DENTAL EXTRACTIONS IN PATIENTS UNDERGOING 
ANTICOAGULANT THERAPY 


IRWIN WALTER Scopp, B.S., D.D.S.,* anp Harry Freprics, B.A., D.D.S.,** 
New York, N. Y. 


ORE and more patients are being discharged from hospitals and continued 

on anticoagulant therapy on an outpatient basis. It is considered good 

medicine to maintain these patients continuously on anticoagulant therapy 

without reducing or eliminating the therapeutic effectiveness of the anticoagulant. 

It is conceivable that with more persons on this type of therapy on an ambulatory 

or outpatient basis, one of these patients may present himself to his dentist for 
the extraction of teeth. 

It has been observed by many internists and cardiologists that removing a 
patient from anticoagulant therapy temporarily is not without risk. Apparently, 
as a reaction to the anticoagulant therapy, a situation exists whereby the clotting 
mechanism may overcompensate with serious sequelae.” ” 

Can a tooth be extracted in a patient who is on a therapeutic level of 
bishydroxycoumarin (Dieumarol) without the danger of excessive bleeding? A 
review of the literature leaves one in doubt. 

The importance of this question was expressed in a recent editorial® based 
on the publication of two case reports’: 

‘*The prevention of intravascular thrombosis and embolism by bishydroxy- 
coumarin or drugs with similar action is being practiced on an increasing 
number of patients for increasingly long periods. The factors that initiate 
clinical bleeding and thrombosis are capricious and often, in the individual 
case, unknown. The use of such drugs cannot be expected, therefore, to be 
devoid of hemorrhagic complications or of therapeutic failures....The present 
article is a useful reminder of the fact that bishydroxycoumarin bleeding can 
easily be initiated by trauma and that such hemorrhages are not always harm- 
less. One cannot but endorse the authors’ conclusions that the drugs should 
be discontinued during elective surgery.’”’ 


Pharmacology 


Anticoagulant therapy with either heparin or bishydroxycoumarin 
(Dieumarol), or a combination of both, is employed in the treatment of 


*Chief, Dental Service, Veterans Administration Hospital, First Ave. at East 24th St., 
New York, New York; Assistant Clinical Professor of Periodontia and Oral Medicine, New 
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myocardial infarction, venous thrombosis, acute arterial embolism of the ex- 
tremities, and cerebral thrombosis, and it is used prophylactically in patients 
with coronary occlusion. Further studies on the use of this therapy are being 
evaluated, and its use may be greatly expanded. 

The specifie action of the drug is to prevent or impair the clotting mechanism 
sufficiently so that pathologie clotting will not occur. Both drugs are effective 
in preventing and inhibiting intravascular clotting. During the treatment, 
careful supervision of. the patient and of the clotting mechanism is mandatory 
in order to avoid hemorrhagic complication which may occur. 

Both heparin and bishydroxycoumarin are relatively nontoxic. The action 
of heparin is rather obseure. According to Krantz and Carr,’ ‘‘ Heparin itself 
is not an anticoagulant. The behavior of pure heparin in a mixture of fibrinogen 
and thrombin shows that it has no inhibitory action per se. Likewise it produces 
no blocking effect on the conversion of prothrombin (precipitated from plasma) 
to thrombin. Further, heparin is not neutralized by thromboplastin. The 
key to the physiologie activity of heparin appears to be its strongly acidic 
property by means of which it forms stable salts with many proteins.... Heparin 
owes its anticoagulating properties to a plasma protein (co-factor) or heparin 
complement. In the presence of blood serum, however, Brinkhaus (1939) 
demonstrated that heparin antagonized the activation of prothrombin to 
thrombin.’’ 

The effect of haparin, given intravenously or subcutaneously, is almost 
immediate and will last from one to three hours. 

Bishydroxycoumarin, on the other hand, acts by depressing the formation 
of prothrombin by the liver, producing hypoprothrombinemia, and thus pro- 
longing the prothrombin time. Furthermore, bishydroxycoumarin functions 
as antithrombin having an antithromboplastiec action and diminishes the 
adhesiveness of the cellular elements of the blood. It must be administered 
for one or two days before the anticoagulant effect is achieved, and the effect 
persists for one to seven days after its use is discontinued. Inasmuch as it is 
less expensive and longer acting, it is used more frequently than heparin. 
Initially, patients may be placed on heparin and then continued on bishydroxy- 
coumarin for prolonged therapy. 

Anticoagulant therapy is generally contraindicated in patients with a 
history of recent gastrointestinal bleeding, recent surgery of the central 
nervous system, open wounds or drains, and renal or hepatic insufficiency, 
and in the last month of pregnancy. 

The aim of bishydroxyeoumarin therapy is to increase the prothrombin 
time to between 30 and 35 seconds. This is measured by the Quick test, the 
normal time being 10 to 15 seconds. If the prothrombin time exceeds 35 seconds, 
bishydroxyecoumarin should be withheld until it drops to below 30 seconds. 


Review of Literature 


Askey and Cherry* state that the extraction of teeth in patients undergoing 
bishydroxyecoumarin therapy may be accomplished without risk of hemorrhage. 
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The authors deseribe fourteen extractions in six patients on therapeutic 
bishydroxycoumarin levels with no untoward reaction. 

Littman and Brodman’ performed fifteen operations on eleven patients 
who were undergoing bishydroxyecoumarin therapy. The mortality and mor- 
bidity were similar to those noted in comparable cases in which the patients 
were not on anticoagulant therapy. Exeessive blood loss did not occur, even 
though such procedures as lumber sympathectomy, venous ligation, and leg 
amputation were among the operations performed. 

Tulloch and Wright® reported fifteen dental extractions in fourteen 
patients who had been receiving protracted anticoagulant therapy. All but 
one received appropriate preoperative preparation which consisted of with- 
holding bishydroxyeoumarin for several days until the prothrombin time returned 
to normal or low therapeutic range. The extraction of a tooth in this one 
patient who was still on therapeutic bishydroxycoumarin levels was accompanied 
by hemorrhage. In the others there was no excessive bleeding. 


Observations 


In view of the experiences of these authors, extraction of teeth with 
carious pulp exposures was attempted in patients undergoing anticoagulant 
therapy at the Veterans Administration Hospital in New York City. So 
serious was the blood loss from simple extractions that in one case, after four 
days of oozing, the patient was taken off bishydroxycoumarin and given 


menadione; only then did the bleeding stop. In the second ease, after five 
days of oozing, the hemoglobin had dropped from 14.0 to 7.1 Gm. per 100 ml. 
The patient was given an intravenous injection of 50 mg. of menadione and a 
transfusion of 500 ml. of whole blood. 

While the patient was off bishydroxyeoumarin, and after the prothrombin 
time had returned to normal, another carious tooth was extracted with ne 
excessive bleeding. 

On the basis of these experiences, no further teeth were extracted in 
patients on therapeutic levels of bishydroxyeoumarin. 

Case reports on both of our patients are presented below. 


Case Reports‘ 


Case 1.—A 38-year-old man was admitted to the Veterans Administration Hospital 
on Nov. 1, 1955, because of chronic rheumatic heart disease and atrial fibrillation. For this 
condition, mitral commissurotomy had been performed at another hospital in June, 1954. 
The patient had sustained episodes of cerebral embolism in February, March, and October, 
1954. On November 4, after admission to this hospital, he had an embolic occlusion of the 
left popliteal artery. The left atrium was regarded as the source of the embolus and 
anticoagulant therapy was begun. Adequate reduction of plasma prothrombin activity 
was maintained by the average daily administration of 75 mg. of bishydroxycoumarin. On 
March 22 the third left upper molar was extracted after anesthesia had been induced by 
local infiltration and field block with 2 per cent lidocaine hydrochloride and 1:50,000 
epinephrine solution. On that day the prothrombin time was 39 seconds (control, 14 seconds) ; 
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the bleeding time was 3 minutes and 30 seconds. A good clot was present 15 minutes after 
completion of the extraction, and the entire procedure was regarded as a routinely performed 


yperation. 

Eight hours later, however, the patient suddenly felt pain and fullness about his left 
eye. Left-sided subconjunctival ecchymosis and ecchymotie swelling of the left temporal 
ind infraorbital areas were found by the examiner. Despite the application of ice packs 
to the affected sites and the administration of codeine, the pain persisted and the swelling 
enlarged. Twelve hours after the extraction, oozing of blood from the socket was first 
noted. The insertion of absorbable gelatin sponge into the socket failed to stop the 
jleeding. Pressure packs of gauze sponges saturated with topical thrombin were effective 
for several hours, but bleeding recurred. By the fourth day after the extraction, the patient 
complained of visual disturbances, and the entire left side of his face was disfigured by a 
massive hematoma. During this interval the prothrombin time was maintained at between 
31 and 39 seconds (control, 21 to 14 seconds), and the administration of bishydroxycoumarin 
was continued. On the fourth postoperative day anticoagulant therapy was stopped and 
an intramuscular injection of 75 mg. of menadione was given. The hematoma resolved 
gradually, and two weeks later anticoagulant therapy was resumed uneventfully. 


Case 2.—A 67-year-old Negro man was admitted to the hospital on Jan. 26, 1956, 
because of hypertensive and atherosclerotic heart disease with recent myocardial infarction. 
Bishydroxycoumarin therapy was started on February 6; the average daily maintenance dose 
was 75 mg. On April 2 the prothrombin time was 30.5 seconds (control, 13 seconds); the 
bleeding time was 4 minutes and 15 seconds, and the coagulation time was 4 minutes and 
25 seconds. On the same day the mandibular right first molar was extracted easily (after 
anesthesia had been induced as in Case 1), and a good clot developed in a few minutes. 
Brisk bleeding from the socket began within 6 hours. Hemorrhage continued intermittently 
for the next five days (the prothrombin time being maintained at therapeutic levels by the 
continued use of bishydrexycoumarin), despite the insertion of absorbable gelatin sponge 
into the socket, the application of pressure packs saturated with topical thrombin, or the 
closure of the wound by suture. By April 7 the hemoglobin level had dropped from 14.0 to 
7.1 Gm, per 100 ml. Administration of the anticoagulant was discontinued. The patient 
was given an intravenous injection of 50 mg. of menadione and a transfusion of 500 ml. 
of whole bank blood. The prothrombin time promptly became normal and the bleeding 
stopped. Forty-eight hours later bishydroxycoumarin therapy was reinstituted. In addition, 
1 Gm. of ferrous sulfate was given daily, and the hemoglobin level had risen to 11.4 Gm. by 
April 29, 

On April 30, the day of the second dental extraction, the prothrombin time was 29 
seconds (control, 21 seconds); the bleeding time was one minute, and the coagulation time 
was four minutes. The mandibular left first premolar was removed without difficulty. An 
absorbable gelatin sponge was placed in the alveolus, and the wound edges were sutured 
firmly. Postoperative bleeding was negligible until May 1, when intermittent though profuse 
hemorrhage occurred. Gauze pressure packs saturated with thrombin resulted in no im- 
provement, and within a two-hour period the patient lost approximately 200 ml. of blood. 
He was given 50 mg. of menadione by intravenous injection and bishydroxycoumarin therapy 
was discontinued. On May 2 the prothrombin time was normal and bleeding was not observed. 
No further anticoagulant therapy was given and the third dental extraction was done on 
May 11; at that time a mandibular right cuspid was removed in routine fashion, with no 


postoperative complications. 


Summary and Conclusions 
Extraction of four teeth in two patients undergoing protracted bishy- 
lroxyeoumarin therapy was undertaken. Profound bleeding resulted. In 
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patients undergoing prolonged therapeutic bishydroxycoumarin therapy, ex- 
traction of teeth should be attempted only after bishydroxycoumarin has been 
withheld sufficiently so that prothrombin time has returned at least to within 
the upper limits of normal range. When hemostasis is certain, prompt resump- 
tion of this valuable chemotherapy may be undertaken. 

During this entire procedure, the physician cooperates and participates in 
the management of the patient. Certainly the dentist would not undertake 
withholding of anticoagulant therapy from a patient without prior consultation 
with the patient’s physician. 
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Periodontia 


RESPONSE OF PERIODONTAL TISSUES TO INTRAORAL 
INJECTIONS OF SOMATOTROPIC HORMONE IN 
YOUNG ADULT MALE RATS 


S. S. Stauz, D.D.S., M.S., anp O. Joy, D.D.S., New York, N. Y. 


OMATOTROPIC hormone (STH) has been shown to have a stimulating 
a upon oral structures. Baume and his associates' have demonstrated 
an inerease of vascular and cellular elements in the pulp and periodontal mem- 
brane and a continuous lining of formative cells along the alveolar surface in 
young thyroidectomized rats given growth hormone for a period of thirty-one 
days. They further noted an increase in the size of the marrow spaces. In nor- 
mal rats, 192 to 222 days old, given somatotropin for a period of 436 days, marked 
osteogenesis was noted, particularly at the alveolar ecrest.2 Resumption of 
alveolar bone formation following somatotropic hormone administration has also 
been noted in rats fed a tryptophan-low diet. The present study was under- 
taken as part of an over-all investigation of the effects of intraoral administra- 
tion of somatotropie hormone on periodontal and other oral tissues in young 
adult rats. 

Material and Methods 


Twenty-nine male rats of the Long-Evans strain, weighing an average of 
225 grams at the beginning of the experiment were divided into three groups. 
In fifteen animals 0.5 mg. of STH in 0.1 ¢.c. of distilled water buffered to a pH 
of about 10 was injected into the mucobuceal fold three times weekly for a 
total of six weeks. Nine control animals received buffered distilled water in- 
jections in the same manner as outlined for the hormone-treated group. Five 
animals were kept as untreated controls. All animals were fed Purina chow 
and water ad libitum. At the end of the experimental period, maxillae and 
femurs were dissected out, decalcified, and prepared for histologic study. 
Hematoxylin and eosin stain was used for routine study, with additional sec- 
tions prepared with PAS stain and silver impregnation. 
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General Observations 
The animals receiving somatotropic hormone gained weight more rapidly 
than the animals of the control group, and their average weight increase at the 
end of the experimental period was significantly different from that of the 


vehicle-injected group (critical ratio = 2.3). 


Histologic Observations 


Response to STH was noted to be most marked in bone. The epiphyseal 
cartilage of the femur appeared widened and showed an increase in chondro- 
genie activity (Figs. 1 and 2). The alveolar bone exhibited an increase in 


endosteal bone formation which in some animals almost obliterated the entire 
marrow cavity (Figs. 3 and 4). This newly formed bone contained few 
osteocytes, appeared fibrillar, and showed no definite orientation (Figs. 5, 6, 
and 7). On silver impregnation, the newly formed bone stained lighter and 
showed no distinct lamellar arrangement (Fig. 8). Osteogenic activity was 
also noted along the periodontal surface, although this was not as marked as 
the endosteal activity (Fig. 9). 

Osteoclastic activity was not prominent, except in one animal where, in 
the alveolar bone opposite the side of injection, many osteoclasts were seen in 
the interradicular endosteum (Tig. 10). 

The periodontal membrane showed an inerease in young fibroblasts but 
did not appear to be as strikingly affeeted as the alveolar bone. Of interest 
was the presence of a cyst noted in the interradicular periodontal membrane 
of one animal (Fig. 11). Cementogenesis seemed to be inereased along all 
root surfaces. The epithelial attachment appeared unaffected with regard to 
morphology and site of attachment in all animals studied. 


Comment 


The growth stimulation of tissues of the periodontium following STH 
administration appears to be part of the generalized tissue response to this 
hormone. The response of the alveolar bone, however, may indicate a variance 
to long bone response. As has already been pointed out by Becks and assoei- 
ates* in a study of normal female rats and by Bavetta and colleagues*® in 
experiments with STH-treated rats on a tryptophan-low diet, as well as in 
the present study, STH stimulates marked endosteal activity in the alveolar 
hone. These observations are contrary to those made in long bones where, in 
rat tibias, periosteal apposition was coupled with endosteal resorption, thus 
maintaining the marrow space size.” Femurs of rats studied in the present 
investigation also showed no changes in the size of the marrow spaces. It 
thus appears that endosteal apposition may be the primary alveolar bone re- 
sponse to growth stimulation by STH in young adult rats. 

The character of the newly formed bone is also of interest, since it con- 
tains relatively few cells, contrary to normally forming young bone which is 
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Fig. 


Fig. 1.—Photomicrograph of a section of the head of the femur of a vehicle-injected rat. 
Note the appearance of the epiphyseal plate. (Hematoxylin and eosin stain. Magnification, 
<100; reduced Yo.) 

Fig. 2.—Photomicrograph of a section of the head of the femur of an STH-treated rat. 
Note the enlargement of the epiphyseal plate and the increase in chondrogenic activity. 
(Hematoxylin-eosin stain. Magnification, x100; reduced Vo.) 
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section of the maxillary first molar of a 


Fig. 3.—Photomicrograph of a mesiodistal 
interradicular septum. (Hematoxylin and 


vehicle-treated rat. Note the appearance of the 

eosin stain. Magnification, x40; reduced Yo.) 
Fig. 4.—Photomicrograph of a mesiodistal section of the maxillary first molar of an 

STH-treated rat. Note the endosteal proliferation of bone (A). (Hematoxylin and eosin stain. 


Magnification, x40; reduced Yo.) 





Fig. 6. 


Fig. 5.—Higher magnification of endosteal bone formation shown at A in Fig. 4. (Mag- 
nification, x100; reduced po.) 

Fig. 6.—Higher magnification of endosteal bone formation shown at A in Fig. 4. Note 
the fibrillar appearance of this bone. (Magnification, x400; reduced Yo.) 
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cellular. This observation, as well as the lack of orientation of this bone, 
may be explained by the rapidity with which the new bone is being deposited. 









nt, Vig., 7.—Photomicrograph of an interradicular septum of the maxillary first molar of an 
STH-treated rat. Note the almost complete obliteration of the marrow cavity. (Hematoxylin 
and eosin stain. Magnification, x100; reduced 1p.) 

















Summary and Conclusion 

Twenty-nine Long-Evans male rats, weighing an average of 225 grams 
at the beginning of the experiment, were divided into three groups. In fifteen 
animals 0.5 mg. of STH in 0.1 ¢.c. of distilled water, buffered to a pH of about 
10, was injected into the mucobuceal fold three times weekly for a total of 
six weeks. Nine control animals received buffered distilled water injections 
in the same manner as outlined for the hormone-treated group. Five animals 
were kept as untreated controls. At the end of the experimental period, the 
maxillae and femurs were dissected out and prepared for histologic study. 

It was noted that: 


(1) Hormone-treated animals showed an inerease in endosteal alveolar 
bone deposition. Increased osteogenic activity, although of a lesser magnitude 
than seen endosteally, was also observed on the periodontal surfaces of the 
alveolar bone. The newly formed bone contained few cells and appeared 
poorly organized. 

(2) An inerease in cementum formation and cellularity of the perio- 
dontal membrane was also noted. 

(3) The epiphyseal cartilage of the femur of hormone-treated animals 
appeared wider and showed an increase in chondrogenic activity when com- 
pared to the control specimens. 
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Fig. 8. 





Fig. 9. 


Fig. 8.—Photomicrograph of an area of the interradicular septum of the first maxillary 
molar of an STH-treated rat. Note the lack of orientation and lighter staining quality of the 
newly formed bone (lower half of photograph). (Silver impregnation. Magnification, «200; 
reduced Yo.) 

Fig. 9.—Photomicrograph of an interradicular septum of the maxillary first molar of an 
STH-treated rat. Note the marked osteogenic activity at the interradicular crest. (Hematoxylin 
and eosin stain. Magnification, x100; reduced po.) 
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Fig. 10.—Photomicrograph of a noninjected interradicular septum area of the maxillary 
first molar of an STH-treated rat. Note the presence of a large number of osteoclasts in the 
endosteal marrow spaces. (Hematoxylin and eosin stain. Magnification, x150; reduced \o.) 


Fig. 11.—Photomicrograph of an interradicular septum area of the maxillary first molar 
of an STH-injected rat. Note the presence of a cyst in the periodontal membrane at the 
interradicular crest. (Hematoxylin and eosin stain. Magnification, x100; reduced 1p.) 
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Oral Medicine 


ORAL MANIFESTATIONS OF LEUKEMIA 


JoHN H. Durry, D.D.S.,* FrRaMINGHAM, MASS., AND 
Epwarp J. Driscotu, D.D.S.,** BerHespa, Mp. 


Introduction 

RAL mucosal changes are recognized by medical and dental clinicians as 

a most disagreeable manifestation of leukemia. Because leukemia is being 
investigated in the Clinical Center, National Institutes of Health, there is 
available for observation and study a comparatively large number of patients 
with this disease. Several aspects of oral changes in leukemia are being 
studied, and some findings are available for consideration. 

Oral mucosal abnormalities in leukemia patients were noted periodically 
for one and one-half years. Thirty-eight different patients were followed for 
varying lengths of time. In addition, large numbers of microscopic sections 
of oral tissues of leukemia patients, secured at autopsy, have been collected. 
Valuable dental clinical experience has been gained in treating the great 
number of oral problems in these patients. Thus, we have a valid basis for 
considering certain questions which have continually plagued us as we have 
rendered oral care for these patients. 


Review 


Public Health Service mortality statistics indicate that there has been a 
steady increase in the incidence of human leukemia in the United States. In 
1900 the mortality rate from leukemia was 1 per 100,000 population, whereas 
in 1955 it was 6.6 per 100,000. One author states that this sixfold increase is 
real and not due to more accurate diagnosis or the lengthening life span of the 
population.? Since ionizing radiation is definitely leukemogenic in man, it is 
interesting to speculate whether our increasing exposure to such radiation is a 
factor in the increasing incidence. Other than ionizing radiation, no other 
etiological factor has been positively established. 

*Formerly Senior Assistant Dental Surgeon, United States Public Health Service, Clinical 
Center, National Institutes of Health. 

**Chief of Oral Surgery Section, National Institutes of Dental Research, National Insti- 
tutes of Health. 
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In a survey of 123 eases of leukemia, Barnfield® found that patients often 
consult a dentist before they see a physician and, because signs of leukemia 
are sometimes misinterpreted as being of dental origin, dental procedures 
are performed, often with unfortunate consequences. 

Burket* diseussed a ease of leukemia in which post-mortem histopathologic 
studies were done on oral tissues. He concluded that the necrosis of gingival 
tissues was caused by thrombosis of blood vessels. He further postulated that 
the gingival hypertrophy resulted from large extravascular leukemic infiltration 
and changes secondary to infareted areas. 

According to Glickman,® true leukemic gingival enlargement occurs pri- 
marily in the acute form of the disease, in the presence of gingival irritation. 
He further states* that careful removal of local irritants is a gratifying means 
of reducing the gingival problems of patients with leukemia. 


Use of Drugs 


Remissions in untreated eases of the acute form of leukemia are said to be 
rare. If remission does occur, however, it is interesting that oral lesions 
improve. With the advent of the antimetabolite and steroid drugs, temporary 
remissions are being produced. 

While, in the final analysis, drugs now used to treat leukemia result in 
increased life span, a number of side effects are seen. The antimetabolite 
drugs used were Methotrexate and 6-mereaptopurine. It is of interest to us 
that one of the toxie effects of these drugs is a characteristic stomatitis. The 
lesions are 1 to 5 mm. in diameter with white centers and inflammatory margins, 
closely resembling aphthous ulcers, and may be cireular or have irregular edges. 

Because infections are a frequent occurrence in leukemia, antibiotic drugs 
are used extensively. Monilial overgrowth is a very severe problem and is 
probably due to both the general debilitation of the patients and the frequent 
administration of antibioties. Patients have developed septicemias after 
perforation of mycotie-induced ulcers in the gastrointestinal tract. In the 
mouth, secondary myecotie infection is also a great problem. Gentian violet 
applied topically is often effective in controlling the oral monilia when it first 
appears, but many strains become resistant to it. Also effective in some cases 


is nystatin. 
Case Findings 


In the study presented here there were nine cases of myelogenous leukemia 
and twenty-nine cases of lymphogenous leukemia. Study of the medical records 
of the thirty-eight patients revealed that in twenty-three cases, or 60 per cent, 
the white blood count was consistently subleukemiec. The antimetabolite and 
steroid drugs were probably responsible for this high percentage of subleukemic 
counts. It was also observed that a manifestation in 84 per cent of the cases was 
‘‘severe’’ thrombocytopenia, which for our discussion indicates platelet counts 
consistently less than 60,000 per cubie millimeter. 
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Of the thirty-eight cases periodically examined, 80 per cent had positive 
oral findings. Of the eight patients with no oral pathologie findings, the 
average age of the six patients with teeth was 3 years. Only two of five 
edentulous patients presented oral manifestations. 

Oral changes in six classifications were consistently recorded. The incidence 
of each among all leukemic patients was as follows: nonspecific gingivitis, 53 
per cent; hypertrophic gingivitis, 45 per cent; Vincent’s gingivitis 3 per cent; 
frank bleeding, 42 per cent; ulcerations (due to leukemia, not antimetabolite 
drugs), 39 per cent; and petechiae or localized eechymoses, 35 per cent (Fig. 1). 








ORAL SIGN NO. OF CASES 
Gingivitis 20 53 
Hypertrophy 17 45 
Vineent’s gingivitis 1 3 
Bleeding 16 42 
Uleers 15 39 
Petechiae 14 37 





PER CENT 








Fig. 1.—Incidence of oral signs in thirty-eight leukemia patients. 


Discussion 


We feel that the very low incidence of Vincent’s gingivitis (3 per cent) in 
this series is due primarily to the antibiotic therapy so often given these 
patients. The antibiotic most often given is a penicillin-streptomycin combina- 
tion; the penicillin would be very effective in preventing propagation of the 


organisms responsible for Vincent’s gingivitis. 

The percentage of bleeding patients deserves further discussion. The 42 
per cent figure is a minimum one, since it is very likely that bleeding occurred 
in other patients between oral examinations, which were at least one week 
apart. The selection of 60,000 platelets per cubie millimeter as the level below 
which our so-called ‘‘severe’’ thrombocytopenia existed was based on the 
opinions of some hematologists’ that when the platelet count is above the 
60,000 level, bleeding is much less likely to oceur than when it is below 60,000. 
In most of our thrombocytopenic cases platelet counts were far below 60,000 
per cubie millimeter. Many were actually consistently below 5,000 per cubic 
millimeter. 

It is generally agreed that the hemorrhagic tendencies observed in leukemia 
are due primarily to the thrombocytopenia. Platelets occupy a prime position 
in the initiation of blood coagulation. Therefore, any attempt to prevent or 
stop bleeding caused by thrombocytopenia must involve supplying either 
platelets or some substance which will obviate the need for platelets. In the 
treatment of hemorrhage, it is obvious that if local measures ean be devised 
which produce adequate hemostasis, these methods are to be preferred to those 
involving whole blood transfusions. 


Recommendations 
Generally speaking, in the care of leukemia patients, dentists have two 
types of bleeding with which to contend: (1) that which occurs spontaneously 
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rom the oral lesions and (2) that which could be expected to follow emergency 
lental surgery. Most intraoral spontaneous hemorrages emanate from 
ringival erevices. It has been found that by placing subgingivally cotton 
visps saturated with topical thrombin solution and holding them there under 
light pressure, it is usually possible to arrest these hemorrhages. If this 
nitial procedure is not effective, insertion of another thrombin-saturated cotton 
visp on top of the first will often suffice. If these local measures fail to stop 
he bleeding, a transfusion of fresh whole blood is necessary. If the cotton- 
hrombin treatment is successful, it can be left in the gingival crevice until 
t washes out, or it ean be earefully removed with an explorer after about three 
lays. 

Further application of the theory of blood coagulation is possible when 
ttempting to prevent postoperative bleeding in leukemia patients who require 
lental surgery. We have had success by prefabricating an acrylic splint and 
placing it over the postextraction alveolar socket into which has been placed 
absorbable gelatin sponge saturated with topical thrombin and _ penicillin 
solutions. This also prevents the wound from being disturbed. By this 
method we supply pressure (the splint), a matrix for a blood clot (the gelatin 
sponge), an agent to instigate fibrin formation (the topical thrombin), and 
a drug to prevent infection of the clot (the penicillin). Recently we removed 
a tooth and used this postoperative technique. Despite the fact that this was 
a ease of thromboeytopenie purpura, in which the latest platelet count was 
zero, formation of a blood elot and healing progressed normally. 

However, factors other than the thrombocytopenic state also are important. 
Oral surgery in leukemic patients is always a tremendous risk and should be 
performed only when absolutely necessary or when the patient is in reasonably 
good general condition. 


Histopathology 


A study of histopathologic findings in leukemic patients is interesting 
and gives clues for prevention and treatment of oral manifestations. 

Figs. 2 and 3 show sections of a tooth of one of the patients in our series. 
The close-packed immature leukocytes have obliterated the normal pulpal 
tissues. Fig. 2 also shows dense leukemic infiltration of the supporting 
alveolar bone. This patient complained of idiopathic toothaches, but seemingly 
not to an extent commensurate with the complete pulpal leukemic infiltration. 

Fig. 4 shows a section of gingival tissue overlying a partially erupted 
tooth. Epithelial fragmentation and submucosal hyperemia, hemorrhage, and 
extravascular accumulations of leukocytes can be seen clearly. The net result 
is dense leukemic infiltration in the gingival connective tissue. 

Fig. 5 shows a section of bone and soft tissue of an edentulous tuberosity. 
The epithelium is intact. Alveolar bone is densely infiltrated with leukemic 
cells, with resultant severe osteoclasia. By comparison, submucosal tissues 
are relatively sparsely infiltrated with lenkemie cells, especially in regions ap- 
proximating the lamina propria. 
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Fig. 2.—Photomicrograph showing leukemic infiltration of pulp and alveolar bone. 
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Fig. 3.—Higher-magnification photomicrograph of pulp and dentine, showing dense pulpal 
leukemic infiltration. 





Fig. 4.—Photomicrograph showing traumatized, inflamed gingival tissue infiltrated with leu- 
emic cells. 


rig. 5.—Photomicrograph of edentulous mouth showing connective tissue relatively free from 
leukemic infiltration, despite extensive leukemic involvement of adjacent alveolar bone, 
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Discussion and Recommendations 

These histopathologic findings are of clinical value. The heavy leukemic 
infiltration into traumatized gingival tissues and the comparative absence of 
leakemie infiltration in the gingival connective tissue of edentulous patients 
point to the assumption that clinical gingival changes are the result of trauma 
to the gingival tissues with consequent extravasation of leukemic cells.* 

In our series of thirty-eight cases, the patients who presented no oral 
pathologie findings were either very young or edentulous. The shallow 
gingival suleus and scant caleulus formation in the young, as well as the 
absence of interdental irritation in edentulous patients, appears to minimize their 
oral difficulties. It seems logical, then, that by maintaining good oral hygiene 
in leukemia patients we can hope to reduce the oral manifestations. The most 
important single recommendation would be to give particular attention to the 
interdental areas with periodic removal of ecaleulus and prophylaxis. This 
should be done first whenever the patient is reasonably comfortable and should 
he repeated at regular intervals as long as practicable. 

Once leukemic infiltration of the gingival tissues occurs, with concurrent 
gingivitis, palliative treatment with topical gentian violet has been reasonably 
effective. This drug has also been used effectively to reduce the pain and 
infection in oral uleerations, as was mentioned previously in relation to 
moniliasis. 

Summary 


We have presented a description of the effects of leukemia and the anti- 
leukemia drugs on the oral tissues. There are set forth suggestions for dental 
prophylactic and therapeutic care of leukemia patients, based on elinieal and 


histopathologic findings. 


The authors wish to express their gratitude to Dr. Harold M. Fullmer, National 
Institute of Dental Research, for making available the microscopic sections herein presented. 
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STUDY OF HYPERSENSITIVE TEETH AND A 
NEW THERAPEUTIC AID 


IRWIN ABEL, D.D.S., NEw York, N. Y. 
t FYPERSENSITIVITY of the teeth is a symptom of a pathologie condition 
H which is characterized by sudden pain produced by an external stimulus. 

The pain is extremely variable in character, ranging in intensity from 
nild discomfort to extreme severity. The degree of pain varies in different 
teeth and in different persons. It is related to the patient’s threshold of pain 
tolerance and perhaps to emotional and physical factors. It may emanate 
from one tooth or several teeth, and it is sometimes felt in all quadrants of 
the jaws. Thus, the condition ean be described as a local hypersensitivity 
if it is possible to identify the specific offending tooth surfaces involved or a 
general hypersensitivity if the pain is reflected to many areas of the jaws. 

The pain stimulus may be mechanical, chemical, or thermal. The usual 
mechanical stimuli are toothbrushes, eating utensils, instruments, and friction 
from clasps and other appliances. Chemical stimuli include acids from medica- 
ments and from such foods as grapefruit, lemon, acid beverages, and hard fruit 
candies. Among the thermal stimuli are hot and cold foods or beverages and 
cold and warm blasts of air entering the oral cavity. 

Normally the dentine is protected from these external stimuli by the 
enamel and cementum. When these protective tissues are removed by erosions, 
abrasions, attrition, fractures, and other structural faults, the terminal filaments 
of the dentinal fibrils become subjected to the external irritations, and these 
stimuli are carried to the pulp through the odontoblasts lining the pulpal wall. 
The impulses are then transferred to the nerves and their branches, resulting 
in the sensation of pain. 

Review of Literature 

Black’ describes thermal sensitivity as a peculiar painful sensation caused 
by changes in temperature and indicating a hyperemia of the pulp. He finds 
that sensitivity is greatest along the dentinoenamel junction where there is 
a considerable branching of fibrils. 

Sognnaes,”? in studying the dentine under higher magnification, describes 
the ‘‘multitude of minute fibrils containing protoplasmic extensions from the 
odontoblasts of the pulp.’’ Seott* confirms these findings in studies made with 


the electron microscope. 
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Goldman‘ states: ‘‘In these hypersensitive areas on the tooth surfaces, 
careful examination will disclose either the enamel, the cementum or both have 
been planed away leaving dentine exposed.’’ He also observes that sensitivity 
of teeth is frequently encountered following periodontal therapy. 

Orban® states: ‘‘When calculus is removed, it is frequently impossible to 
avoid the removal of the thin cementum covering the cervical region of the ex- 
posed root. As the individual gets older, more cementum is gradually exposed 
and is subjected to the abrasive action of the tooth brush and dentifrice. 
Since the cementum is the softest of the hard dental tissues, a considerable 
amount of cementum may be removed by these mechanical means.’’ 

Burchard and Inglis® are of the opinion that, as a rule, hypersensitivity 
is a disease of the fibrils involved or of the fibrils and odontoblasts, and Prinz’ 
concludes that hypersensitivity designates a state of irritation of the odonto- 
blasts of the vital pulp. 

Stafne and Lovestedt,® in deseribing the effects of lemon juice, acid 
beverages, and acids from other sources, enumerate their findings as follows: 
(1) hypersensitivity of teeth to thermal changes; (2) rounded margins of 
enamel defects; and (3) presence of fillings which protrude above tooth sur- 
faces, indicating that teeth in contact with acids wear away more readily than 
fillings. 

Miller® suggests various treatments for sensitive areas on teeth: (1) 
formalin, (2) paraformaldehyde, (3) silver nitrate or ammoniacal silver nitrate, 
(4) zine chloride, 50 per cent solution, and (5) a paste of anhydrous sodium 
‘arbonate with glycerin. He also suggests using paraformaldehyde powder in 
conjunction with a toothpaste. Hoyt and Bibby’? describe the use of sodium 
fluoride for loeal sensitivity, while McKenzie and Mann™ reeommend hot olive 
oil applications to sensitive tooth surfaces. 

Grossman” describes the requirements of an ideal medicament for the 
treatment of hypersensitivity as follows: (1) the medicament should not 
unduly irritate the pulp, (2) the medication should be relatively painless, (3) 
it should be easily applied, (4) it should be rapid in action, (5) it should be 
permanently effective, and (6) it should not discolor tooth structure. 

Mead” refers to the use of surgical diathermy in treatment, and he reports 
the use of iron, codeine, arsenic, and mereury for internal medication. Fitz- 
gerald’ states: ‘‘The ideal solution to the problem of hypersensitivity would 
be a preparation that could be used in the normal activities of good home 
hygiene as a supplement to office care.’’ 


General Observations 


Although I have observed hypersensitive areas on all surfaces of teeth, 
I have seen them more frequently on the buccal and labial surfaces where 
there may be erosions and abrasions. Around the molars there may be re- 
cessions that reach the bifurcation of the roots, thus exposing the tooth to ex- 
treme sensitivity. On the mesial and distal tooth surfaces, adjacent to 
edentulous spaces, sensitivity may be present in the gingival areas. In a few 
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cases, apparently normal enamel has exhibited sensitivity. Other cases of 
hypersensitivity have been found on teeth with improper restorations that 
cause occlusal imbalanee. Some patients have described the pain that they 
have experienced on eating certain foods as being of such severity that they 
were obliged to avoid those foods. 

I have tried most of the recognized methods for local treatments, and it 
has been my experience that these treatments required long and frequent sit- 
tings, with the ever-present hazard of irritating the gingival tissues. A great 
number of office ‘visits by the patients were required, and the results were fre- 
quently disappointing. 

Approximately two years ago a new preparation* for the relief of hyper- 
sensitivity was brought to my attention. It is a toothpaste consisting of 
caleium earbonate, sodium bicarbonate, sodium chloride, sodium and potassium 
sulfate, magnesium carbonate, and a very small percentage of formalin in a 
flavored base. This preparation was prescribed for a few cases of hypersensi- 
tivity, and the results seemed favorable. Subsequently my interest in this 
subject prompted me to engage in a clinical study. 


Method of Study 


The purpose of the study was to evaluate the clinical problem of hyper- 
sensitivity as it occurs in an average general dental practice and to determine 
the effectiveness of Thermodent toothpaste with special attention to evidences 
of any harmful side effects. 

For nearly a year, all persons visiting my office have been examined and 
questioned with respect to sensitivity. Those exhibiting symptoms were asked 
specifie questions about the history of their sensitivity and were given a 
clinical examination covering (1) general condition of the teeth, gingiva, and 
mucous membranes, (2) tests for effects of heat and cold, (3) presence of 
erosions, abrasions, and attrition, and the reaction of the involved areas to 
instrumentation, (4) evidence of malpositions and malocclusion, and (5) evi- 
denees of periodontal conditions. These observations, together with follow- 
up data obtained at subsequent visits, were recorded on individual patient 
charts especially prepared for this study. 

The toothpaste was prescribed with instructions as to the proper brush- 
ing technique with a medium-sized brush with medium or soft bristles. The 
treatment consisted of regular daily brushing after meals. 


Clinical Findings 


When queried during the course of this study, about 25 per cent of my 
patients were found to be suffering from some degree of hypersensitivity. 
There was some evidence that cold was a more important factor than heat or 
other local stimuli in causing pain. In fact, complaints of sensitivity were 
found to be more frequent during the cold months. 


*Available under the trade name Thermodent. 
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TABLE I. NUMBER OF PATIENTS STUDIED BY AGE AND SEX 








AGE GROUP | MALES | FEMALES a TOTAL 


10 to 19 ; 2 3 
20 to 29 : 7 12 
30 to 39 11 
40 to 49 12 
50 and over + 

36 











The characteristics of the patients selected for study are given in Table I. 

The clinical results of treatment with Thermodent were carefully evaluated, 
after follow-up visits, in terms of the degree of relief from sensitivity provided 
by the preparation. The patients’ own statements concerning the results of 
treatment were verified at the chair by observing the reaction to blasts of cold 
air and to instrumentation. These findings are reported in Table II. 


TABLE II. RESULTS OF THERMODENT TREATMENT IN SEVENTY-FOUR PATIENTS 








TREATMENT RESULT NO. | PER CENT 
Completely effective 45 61 
Moderately effective 12 16 
Slight effect 13 18 
No effect 4 5 
74 100 








Of seventy-four patients treated with Thermodent, forty-five (61 per cent) 
responded with a complete absence of symptoms, and twelve (16 per cent) re- 
ported moderate relief. There were no reports of adverse reactions during the 
study, and no clinical evidences of toxicity were observed. 


Comments 


Sensitivity may not be detected unless the pain response to external 
stimuli is severe enough to prompt the patient to seek dental aid. The 25 per 
cent incidence found in this study indicates that many more cases may be 
found on careful examination by the dentist. 

Treatment with Thermodent seems particularly indicated in certain special 
situations. For example, during the course of the study three patients re- 
ported thermal sensitivity following the preparation and cementation of 
poreelain jacket crowns on their anterior teeth. Their symptoms subsided 
promptly following use of Thermodent. 

In addition, the desirability of promoting patient comfort during all opera- 
tive procedures suggests the prophylactic use of Thermodent during (1) 
periodontal treatment following such procedures as gingivectomy, deep sealing, 
and occlusal equilibration, (2) extensive restorative procedures requiring 
mouth rehabilitation, and (3) orthodontic treatments. 


Summary 


The clinical data indicate that Thermodent toothpaste is of considerable 
value as an aid in treating sensitive teeth. Local areas of hypersensitivity 
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Number 5 


caused by erosions, abrasions, or attrition have responded most favorably. 
Although excellent symptomatic relief is provided, it is important that every 
effort be made to identify and correct the basic causes of the hypersensitivity. 
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Anesthesiology 


A PRELIMINARY CLINICAL EVALUATION OF METHITURAL 
SODIUM (NERAVAL) IN DENTAL SURGERY 


Rosert H. Linn, D.D.S., M.S.D., anp Weston C. Tormey, D.D.S., M.S.D., 
Mapison, WIs. 


HE anesthetic requirements for brief surgical procedures on ambulatory 

patients have been almost perfectly met by the short-acting thiobarbiturates. 
These agents safely and easily induce the light, brief general anesthesia which 
is desirable in most oral surgical procedures. 

Thiopental is perhaps the most widely used drug in this class, and we 
have employed it successfully for many years. Certain reported advantages 
of a new thiobarbiturate, methitural, induced us to try this drug in a small 
number of patients and to evaluate its usefulness against our experience with 
thiopental. 

Methitural, available as Neraval,* is the sodium salt of methy]-thio-ethyl- 
2-pentyl-thiobarbituric acid. It is a yellow, hygroscopic, crystalline powder; 
the solution is clear, pale yellow, and has a strong sulfurous odor. Solutions 
ean be stored safely for as long as forty-eight hours but should be disearded 
if cloudiness or evidence of precipitation is present. 

The milligram-for-milligram potency of methitural is approximately two- 
thirds that of thiopental; thus, equipotent doses would be in the ratio of 1.7 :1. 

Methitural is distinguished by its ultrashort action and extremely rapid 
recovery time.** This is a consequence of its metabolic fate; the drug is 
rapidly detoxified and eliminated because of its almost immediate absorption 
into fat and degradation by the liver.*\> There is little or no accumulation. 
Methitural differs chemically from other thiobarbiturates in that a methyl- 
thioethyl radical is present in the -5- position. This radical, which also occurs 
in methionine, may be responsible for the protection of hepatie function which 
is characteristic of methitural..*® Laboratory studies,“ * confirmed celini- 
cally,’ * ® show methitural to be considerably less toxic than thiopental. 

There are no absolute contraindications to the use of methitural, and the 
relative contraindications are the same as those of other thiobarbiturates. 


*Methitural used in this study was provided by Katharine Hain, M.D., Division of Clinical 
Research, Schering Corporation, Bloomfield, New Jersey. 
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The most frequently reported side effects are transient coughing and 
hieeuping during induction. At concentrations of 5 per cent or higher, venous 
irritation may occur at the site of injection. Both effects can be minimized 
by lowering the concentration or retarding the rate of injection. 

The drug is well tolerated by aged and “poor-risk” patients." ® Respira- 
tory depression and eardiae acceleration are much less likely than with thio- 
pental,® and gastrointestinal disturbance is less frequent. 


Method 


Eighteen patients, ranging in age from 16 to 61 years, were anesthetized 
with methitural for dental surgery. Single or multiple extractions were per- 
formed in eleven patients, multiple extractions with alveolectomy were per- 
formed in four patients, and three patients were treated for impacted third 
molars. 

Atropine sulfate, 459 gr., was used as premedication. The methitural 
crystals were prepared for injection by dissolving them in distilled water to 
make solutions of three concentrations. We used a 2.5 per cent solution in 
five patients, a 3 per cent solution in six patients, and a 5 per cent solution in 
seven patients. Initially 2 ¢.c. of the solution was injected, and increments 
were given to maintain anesthesia for as long as necessary. In addition, all 
patients received nitrous oxide-oxygen in a 3:1 ratio via nasopharyngeal tube. 
(Table I.) 


TABLE I. NERAVAL DOSAGES IN EIGHTEEN PATIENTS 








| 3% SOLUTION 5% SOLUTION 
SOLUTION (25 MG./c.C.) | (30 MG./c.c.) (50 MG./c.C.) 


TOTAL C.C. | TOTAL MG, TOTAL C.C, | TOTAL MG. TOTAL C.C. | TOTAL MG. 
10 250 300 450 
12 300 300 450 
15 375 360 500 
22 550 450 500 
25 625 600 600 
900 750 
5 750 


17 5 485 570 














Mean average: 





Results 


Induction with methitural occurred more slowly than with thiopental, and 
about 50 per cent more methitural was required to achieve the desired depth 
of anesthesia. Induction proceeded entirely without complication in all pa- 
tients. 

The shortest operative procedure lasted five minutes; the longest lasted 
1 hour. 

Recovery time was strikingly rapid. All but two patients awoke and were 
able to respond to spoken instructions immediately after the nitrous oxide- 
oxygen mixture was discontinued. The other two, who had been anesthetized 
for one hour, awoke within ten minutes. Orientation time among our patients 
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was generally similar to that in Gallagher’s’ series of 109 dental patients. 
Within ten minutes after cessation of anesthesia, 73 per cent of his patients were 
oriented and the remainder were oriented within twenty-five minutes. 

All of our patients were able to leave the office within forty-five minutes after 
termination of anesthesia. It is our regular practice to have patients who have 
received general anesthesia accompanied from the office by another person. 

Following simple operative procedures, when duration of anesthesia was 
brief, recovery time with methitural was similar to that experienced with 
thiopental. When anesthesia was maintained for relatively long intervals, 
however, recovery was significantly more rapid with methitural. 

There was no change in the rate and depth of respiration or in blood 
pressure level, and there was no laryngospasm in any patient. 


Discussion 


Recovery time is not determined solely by the principal anesthetic agent. 
The type and duration of the operative procedure, the patient’s age and men- 
tal attitude, and the drugs used for premedication or supplementary anes- 
thesia will influence recovery to a considerable extent. Although we cannot, 
therefore, establish an exact correlation between recovery time and the anes- 
thetic agent unless all other factors are equal (and they usually are not), it is 
our strong impression that recovery following methitural anesthesia in long 
procedures is markedly more rapid than with thiopental. Results in our series 
were sufficiently impressive to warrant more extensive study among a larger 
group of patients. 

Rapid recovery time is a major advantage. It represents a convenience 
to the patient, who is enabled to leave the office sooner, and saves time for 
the surgeon, who must give the dental patient full attention until conscious- 
ness returns. 

We do not believe that this advantage is offset by methitural’s very 
slightly increased induction time. Rather, we consider this to be a safety 
factor in that there is considerably less likelihood of abrupt respiratory or 
peripheral circulatory depression. The lower potency of methitural, as com- 
pared with thiopental, may also be an advantage in that variations in the anes- 
thetic level can be controlled more precisely. 


Summary and Conclusions 


1. Methitural sodium, an ultrashort-acting thiobarbiturate, was used as 
the anesthetic agent for oral surgery in eighteen patients. The dosage varied 
between 250 mg. and 900 mg. in concentrations of 2.5 per cent, 3 per cent, or 
5 per cent. Atropine sulfate, 45» gr., was used as premedication, and nitrous 
oxide-oxygen in a 3:1 ratio supplemented methitural. 

2. Although induction time was slightly longer with methitural than with 
thiopental, recovery time after relatively long procedures was significantly 
more rapid. All patients awoke within ten minutes and were able to leave the 
office within forty-five minutes after anesthesia was terminated. 
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3. No complications or side effects occurred during induction of or re- 


eovery from anesthesia. 


4. The extremely rapid recovery time following anesthesia with methi- 


tural is of distinet benefit to both the patient and the surgeon. 


a 
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Oral Pathology 


THE ORAL PATHOLOGY OF DOMESTICATED ANIMALS 


R. J. Gortin, D.D.S., M.S.,* J. J. CLARK, D.V.M.,** AND 
A. P. CHaupury, B.D.S., M.S., Pu.D.,* 
MINNEAPOLIS, MINN. 


HIS study was undertaken to ascertain the various types of oral lesions 

seen in domesticated animals and their frequency. The material for this 
study has been collected from the files of the Surgical Pathology Division of 
the School of Veterinary Medicine, University of Minnesota, and ineludes the 
neoplastic and nonneoplastic diseases limited to the oral cavity. The material 
represents 104 successive biopsied oral lesions obtained from ninety dogs, six 
cows, five cats, one sheep, and one horse. Autopsy specimens have been ex- 
cluded from this series. All biopsy specimens were rediagnosed by us inde- 
pendently. 

There is abundant literature available in the form of case reports of oral 
lesions of domestic animals, but no general survey of both oral neoplastic and 
nonneoplastic pathology is available. It is doubtful whether vital conclusions 
ean be drawn from the computation of case reports, as there is a tendency to 
report the unusual and ignore the common or self-limiting lesions, such as viral 
papillomatosis. Moreover, a survey made in one part of the country may 
differ from that made in another part; the difference between surveys made in 
different parts of the world is even greater. Perhaps this is due to differences 
in species distribution; perhaps other factors are responsible. It is logical, 
therefore, to expect the results of this survey to be different from any made in 
the past. Moreover, there seems to be little justification for comparing the 
data obtained from animals with data pertaining to human beings. A glance 
at samples of human oral pathology cited by Woodbridge,’ Boyle,? MeCarthy,** 
and Gorlin® will show the wide disparity between the frequency of lesions in 
man and in animals. The veterinary pathologist deals with different popula- 
tions. Clinical or pathologie follow-up is far more difficult in animals than in 
human beings and, finally, the specimens sent to the veterinarian pathologists 
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TABLE I. ORAL PATHOLOGY OF DOMESTICATED ANIMALS 








BENIGN TUMORS | ; , OTHER 








Epulis 

Infectious papillomatosis 

Noninfectious papilloma 

Lipoma 

Neurofibroma 

Ameloblastic odontoma 

Sebaceous adenoma 

Fibroxanthoma 

Nevus 

Hemangiopericytoma 
Total d cows 











suffer from all the inadequacies that we experience and, therefore, are fre- 
quently inadequate in size, improperly fixed, or not well documented with 


desirable information. 


TABLE II. ORAL PATHOLOGY OF DOMESTICATED ANIMALS 











MALIGNANT TUMORS i>. l y l OTHER 
Melanoma 18 — 
Squamous-cell carcinoma 5 _— 
Mast-cell tumor 4 
Basal-cell carcinoma 3 
Lymphoblastoma 3 
2 
2 
1 





sheep 


Adenocarcinoma 

Fibrosarcoma 

Chondrosarecoma 
Total 38 2 sheep 








For the sake of clarity, we have chosen to present this material under 
several headings: (1) nonneoplastic lesions, (2) benign neoplastic lesions, 
and (3) malignant neoplastic lesions (Tables I, II, and III). We have limited 
our discussion to only those pathologie lesions that were represented in our 
series. The reader should be made aware that many systemic diseases in ani- 
mals have ordl manifestations, just as in man, but many of these (such as black 
tongue in dogs, blue tongue in sheep, or foot-and-mouth disease) are not ordi- 
narily biopsied and hence would not come under our purview. 


TABLE IIT. Oran PatHoLogy oF DOMESTICATED ANIMALS 





MISCELLANEOUS LESIONS | DOG | 4 | OTHER 








Pyogenic granuloma 
Actinomycosis 4 cows 
Bovine hyperkeratosis 1 cow 
Fibrous dysplasia or osteoma 1 horse 
Eosinophilic granuloma =e 
Foreign body granuloma 


6 (5 cows) 
(1 horse) 








Nonneoplastic Lesions 
Pyogenic Granuloma.—There were ten cases of pyogenic granuloma in our 
series. The gingiva was a common site. Nine occurred in dogs and the re- 
maining one was noted in a eat. Age and breed did not seem to be factors. 
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In microscopic appearance, the lesion was identical to those observed in man 
and similarly represented proliferation of granulation tissue in response to 
low-grade chronic inflammatory and/or hormonal stimuli. Although our series 
was too small to reflect the true incidence, this lesion is especially common on 
the oral mucosa of cats** ** and has been erroneously called “rodent ulcer.” 
It has been shown to be nonviral in origin. Several bacteria (Bacillus proteus, 
Staphylococcus aureus, and Streptococcus hemolyticus) have been implicated in 
its etiology.» In an overwhelming majority of cases the disease is spon- 
taneous, although occasionally two or more animals in the same household are 
affected and sometimes “kissing” lesions are observed involving two approxi- 
mating surfaces. There seems to be no special predilection for any particular 
site in the mouth. 

The clinical appearance of these lesions varies with the age of the lesion 
and the degree of ulceration and/or epithelization. As in the lesions found in 
man, the pyogenic granuloma is generally brownish red with a granular 
surface. In older, well-epithelized lesions, the color is less red and the surface 
is rather smooth. 

The histology of the pyogenic granuloma in both man and animals is the 
same. The lesion is composed of dilated blood eapillaries, fibroblasts, and a 
variable number of inflammatory cells. The epithelial surface may be ul- 
cerated or intact. 


Actinomycosis and Actinobacillosis—F our eases of actinomycosis occurred 
in our series. All were found in cattle. Although it is reported occasionally 
in the mouths of animals other than cattle, the disease is rarely found in other 
species. Swine, although manifesting the disease systemically, seldom have 
oral involvement. 

Actinomyecosis is caused by a ray fungus, Actinomyces bovis. The or- 
ganism enters the jaws by way of abrasions of the oral or pharyngeal mucosa 
caused by the rough nature of the diet. It produces an enlargement of the 
affected maxilla or mandible called “lumpy jaw.” The infection may spread 
to the deeper structures of the neck or even the cranial fossa, but it does not 
involve lymph nodes. Viscera are seldom involved, as they are in man. In 
the older literature, involvement of the tongue, with subsequent induration 
called “wooden tongue,” was attributed to this same organism. However, 
more recent investigation has shown that this condition is caused by a dif- 
ferent, though similar organism, Actinobacillus lignieresi. In actinobacillosis, 
lymph nodes (especially about the head and neck) are commonly involved, 
as are the skin, mucosa, and internal organs. In contrast to actinomycosis, 
bone is never attacked. 

Both diseases, however, are characterized by abscesses in which are found 
small grayish white or yellowish granules. Microscopically, these consist of 
rosettes of radiating clublike structures. In actinomycosis the central area of 
the rosette consists of gram-positive filamentous mycelia, whereas the central 
zone of an actinobacillosis colony is composed of minute gram-negative bacilli. 
The club-shaped terminal ends of both organisms are gram negative. The 
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inflammatory response to both organisms is quite similar. In contrast to most 
other granulomatous diseases, the cellular response consists chiefly of poly- 
morphonuclear leukocytes. Because both organisms are easily stained with 
aniline dyes, especially ecarbolfuchsin, Gram’s stain should always be employed 
for differentiation (Fig. 1). 

Eosinophilic Granuloma.—To the best of our knowledge, this lesion here- 
tofore has not been reported in animals. We noted a single case in the upper 
lip of a 3-year-old female cat. Bone lesions were not observed. The micro- 
scopic picture was identical to that seen in man. Lever* ® has pointed out 


Fig. 2. 
Fig. 1.—Actinomycosis. The ray fungus, Actinomyces bovis, is surrounded by poly- 
morphonuclear leukocytes, fibrin, and cell debris. 
y Fig. 2.—KEosinophilic granuloma. Note large numbers of eosinophilic leukocytes exhibit- 
ing markedly granular cytoplasm, Intermixed are numerous histiocytes. 
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that in man several distinct types of eosinophilic granuloma occur. There is 
the “true eosinophilic granuloma of the skin,” which is simply a dermal mani- 
festation of the mildest form of osseous cholesterol histiocytosis. A second 
type is not associated with bone involvement and is designated “eosinophilic 
granuloma of the skin, erythema elevatum diutinum type.” Lesions are fre- 
quently manifest on the face. 

The microscopic picture is quite characteristic. There is a dense granu- 
lomatous infiltrate, especially around eapillaries, consisting largely of eosin- 
ophilic leukocytes and histiocytes (Fig. 2). In older lesions, increased numbers 
of fibroblasts are noted. 


Bovine Hyperkeratosis.—Bovine hyperkeratosis is a most peculiar disease 
originally described in detail by Olafson*®* in 1947. Its etiology being origi- 
nally unknown, it was called X disease. It seemed to be widespread in the 
United States. Numerous attempts were made to identify an infectious agent, 
a nutritional disturbance, or a toxie substanee.** *> These probings have been 
reviewed by Olson and Cook.®® Attempts either failed or resulted in con- 
ditions unlike the spontaneously occurring disease. McEntee, Hansel, and Olaf- 
son,°*® in 1951, did sueceed in producing the disease experimentally in cattle 
with the free fatty acid fraction of a processed food concentrate, and in the 
same year Wagener,’ in Germany also produced the disease in cattle by con- 
tact, feeding, or inhalation of a wood preservative. This indicated that the 
disease was caused by a toxic substance. 

In 1952, Bell®® °° also produced the disease by the use of a lubricant ad- 
ministered in gelatin capsules. Wagener*’ reported that cats also had the 
disease. A year later, Hansel, Olafson, and McEntee® confirmed that the 
offending agents were highly chlorinated naphthalene compounds used in the 
tarring of roads and in the preservation of wood (such as telephone poles, 
fences, barns, ete.) Oil-based insecticides have also been implicated.* The 
disease has been produced experimentally by the use of these purified chem- 
icals.7*-77 Recent investigation seems to implicate a virus in the production 
of the oral lesion. 

The disease is manifest especially by younger animals. Initial signs are 
lacrimation and skin and mucous membrane thickenings. It is usually associ- 
ated with a mild rise of temperature, salivation, a nasal discharge, and some 
loss of appetite. Erythematous erosive areas appear on the lips, tongue, hard 
palate, muzzle, and gingivae. These gradually change into papillomatous or 
warty growths. The skin becomes hard, dry, and thickened and is wrinkled 
and folded, especially around the neck. Autopsy reveals other gross systemic 
changes, such as ulcers in the intestinal tract and degenerative changes in the 
liver and kidneys. We had but a single case in our series. 

Microscopic changes in the skin are those of hyperkeratosis and plugging 
of the hair follicles. Parakeratosis is also noted (Figs. 3 to 7). 


Neoplasms.—There is rather abundant literature available in the form of 
ease reports of neoplasia of domesticated animals.® * 1? +7822. Far less is 
available if one wishes to include only oral tumors.’ * 
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Fig. 3.—Bovine hyperkeratosis. Highly chlorinated naphthalene compounds produce 
characteristic changes in the skin and oral mucous membrane. Note rugose formation of 
skin of cervical region. (From Bell, W. B.: Virginia J. Sc. 3: 169, 1952.) 

_ Fig. 4.—Bovine hyperkeratosis. Arrow points to raised hyperkeratotic plaque on upper 
gingivia. (From Bell, W. B.: Virginia J. Se. 8: 71, 1952.) 

Fig. 5.—Bovine hyperkeratosis, Note numerous raised hyperkeratotic plaques on dorsum 

and lateral surface of tongue. 
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Incidence (age, species, and sex): Mulligan’ found, in a survey of 1,000 
general neoplasms of the dog, that about 45 per cent were malignant. Essen- 
tially the same incidence held true for oral neoplasms in our series. Thirty- 
eight of ninety (42 per cent) canine oral tumors were malignant. 


Fig. 6. 


aii Fig. 6.—Bovine hyperkeratosis. This specimen taken from the skin surface of the ‘upper 
lip . = hyperkeratosis, plugging of hair follicles, and papillary formation of the surface 
epithelium. 
Fig. 7.—Bovine hyperkeratosis. Photomicrograph of oral mucosa! lesion exhibits marked 
hyperkeratosis, acanthosis, and an occasional focus of quite benign-appearing dyskeratosis. 


Generally the age incidence of neoplasms in animals follows the pattern 
observed in man.*?° Malignant tumors usually do not occur in younger an- 
imals, Cohrs,'* in a series of autopsies on dogs less than 10 years of age, found 
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a caneer incidence of about 3 per cent. Animals more than 10 years of age 
yielded a result of 25 per cent. Cotchin' reported recently that 68.5 per cent 
of eats with tumors were between 6 and 12 years old. These general observa- 
tions were borne out by our study. One-half of the malignant tumors in our 
series occurred in animals past 10 years of age. A convenient conversion table 
of equivalent age between man and dog has recently been published.” 

Many factors enter into species incidence. An overwhelming number of 
specimens in our series are from dogs. This is partially reflective of the rela- 
tive population.of dogs as opposed to horses, for example. It also reflects the 
intimacy of daily contact where closer observation of deviation from the norm 
is possible. Another factor is the slaughtering of many domestic animals 
(cows, sheep, ete.) before they reach “cancer age.” It must also reflect species 
difference, for cats are more numerous than dogs.’* Trotter’ reported no neo- 
plasms in 5,300 slaughtered sheep from 6 to 12 months of age. Martin and 
Holland’ collected 122 case reports of cancer occurring in the mouth, throat, 
and nasopharynx of animals and thirty-five unreported cases from zoos, vet- 
erinary schools, and veterinarians. In their series, cancer of the oral cavity 
was as common in the horse as in the dog. This contention was certainly not 
demonstrated by a similar series collected by Schlumberger.’® As has been 
pointed out previously, it is highly debatable whether any valid conclusions 
can be drawn from a series culled from select case reports. In our series col- 
lected from a single institution over.a period of eight years, only a single oral 
neoplasm in the horse was encountered. Even if one does not take into con- 
sideration all of the above-mentioned factors, it seems highly unlikely that 
oral cancer in the horse and dog should have a similar percentage incidence. 
Martin and Holland’? found oral cancer to be about four times more common 
in dogs than in eats. The relatively greater incidence of dog neoplasia has 
been pointed out by others.*:®* In our series the most common benign and 
malignant canine oral neoplasms were epulis and melanoma, respectively. 
Perhaps the number of eases of infectious papillomatosis (nine of fifty-three 
benign oral lesions) does not reflect its true incidence, for it is easily recog- 
nized and therefore not always biopsied. This is especially true since the 
veterinarian or professional dog breeder knows of its benign nature and short 
duration and hence will not bother to biopsy it. In our series, malignant 
melanoma was far more common than squamous-cell carcinoma. Cole, cited 
by Sechlumberger,’® made similar observations in his series from the Depart- 
ment of Veterinary Pathology of Ohio State University. On the other hand, 
Withers": and Cotchin,* 7? in England, have found that squamous-eell ecar- 
cinoma of the tonsil is the most common oral canine neoplasm. This difference 
between findings in England and in America appears to be most striking and 
requires further investigation. Squamous-cell carcinoma of the tongue is ex- 
ceedingly rare in the dog, but in the cat this tumor is not uncommon.™ As 
in man, the most predominant site in the cat is the ventrolateral surface. This 
neoplasm invades the deep tongue musculature with subsequent bilateral 


metastases to the regional lymph nodes. 
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Sex seems to play a role in certain animal neoplasms but not in others. 
In the 1,000 general neoplasms collected by Mulligan’ from 809 dogs, 407 were 
from males, 392 were from females, and 10 were from dogs of unknown sex. 
When these figures were corrected for the greater incidence of male dogs in 
the general population, it appeared that neoplasia was slightly more common 
in bitches. Comparable figures on general neoplasia were given by Cotchin.*' 
As for the cat, Cotchin'* reported that 127 of 172 cats were males. Since this 
is an unadjusted figure, conclusions cannot be drawn. It is interesting to note 
that in his series all cats with squamous-cell carcinoma of the tongue were 
males. In dogs, about 10 per cent of all neoplasms occur in the oral cavity.” 
A similar figure can be calculated for cats.* ** 


Benign Tumors 


Fibromatous Epulis of Periodontal Origin.—The term epulis is used to 
designate fibromatous gingival tumors, irrespective of their inflammatory or 
neoplastic nature. 

Clinically, they are hard, firm, pedunculated fibrous growths exhibiting a 
smooth or somewhat nodular surface. They maye be localized or generalized. 
When generalized, they may involve the whole arch and simulate the 
“idiopathic” variety of fibromatosis seen in human beings. These growths 
may be so extensive sometimes as to cover the teeth entirely. 

Mulligan’ and Riser’ described gingival tumors in dogs, and the latter 
author’® stated that they were more common in boxers and Boston bull ter- 
riers. In a series of 226 tumors involving the mouth and nose, Riser reported 
that 150 were epulides. In 1952, Burstone, Bond, and Litt’® deseribed a 
familial gingival hypertrophy in boxers of close ancestry. Microscopically, 
their lesions were characterized by central areas of mature lamellated bone 
and by nests and cords of cells suggestive of odontogenic epithelium. 

In the present series, 53 per cent (twenty-eight of fifty-five) of the non- 
malignant oral neoplasms in dogs were classified as epulides. No epulides were 
observed in animals other than dogs. Cotchin* found twenty-two of eighty- 
four canine oral tumors to be epulides, corresponding to twenty-eight of ninety 
oral lesions in the present series. Information concerning sex was not avail- 
able in seven cases in our series, but in the other twenty-one dogs this lesion 
was twice as common in females. The age range was 3 to 14, with an average 
of 7.5 years. Of twenty-four ascertained breeds, only seven were boxers. 

Microscopically, 60 per cent of the growths exhibited calcified tissue which 
ranged from osteoid to mature lamellated bone. This bony tissue was invari- 
ably associated with a cell-rich bone-forming matrix. A cementum-like ma- 
terial was present in two eases. In six cases, when the involvement was 
localized, no bone or osteoid tissue was found. Inflammatory cells were ob- 
served only in those cases in which the lesions were subjected to biting trauma. 
Epithelial proliferation similar to that observed by Burstone and colleagues’® 
was seen in about 60 per cent of the epulides. There was a high correlation 
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between epithelial proliferation and osteoid or bone formation. No cystic 
changes were observed in any of the epulides in this collection, whereas 
3urstone and associates’® reported that one in four of their cases had such 
changes. By virtue of the odontogenic epithelium, the bone, and the cementum 
that these lesions so frequently contain, it seems highly probable that this 
lesion is of periodontal membrane origin. Because of the pseudoepitheli- 
omatous hyperplasia and odontogenic epithelium, they are frequently mistaken 
for ameloblastoma. In view of our findings, therefore, it seems speculative to 
draw a parallel between a ‘‘familial multilocular cystic lesion’’ of man and this 
single case in the boxer (Figs. 8 to 11). 

Giant-cell reparative granuloma is exceedingly rare in animals. Olaf- 
son®? eited a single ease in a 6-year-old bulldog. 


cwo deaf, Tr arats Suleyet elector, A a ot aitomatosis i 
man. They seem to be especially common in boxers over 5 years of age. 

Canine Oral Papillomatosis—One of the more common types of benign 
oral neoplasms in the dog is viral papillomatosis. This lesion has its counter- 
part in human dermal warts. Their histopathology is quite similar, and both 
are caused by viruses. 

The infectious nature of canine oral papillomatosis was described before 
the turn of the century. Findlay,?? Goodlow,?* and De Monbreun and Good- 
pasture** demonstrated ihe viral and immunologic aspects of this disease. The 
disease oecccurs most commonly in puppies or young adult dogs, the mode age 
in this series being 1.0 year. There was no sex preference. The incubation 
period varies from thirty to thirty-three days. Although they may occur any- 
where in the mouth, most often the lesions are seen about the inner margin of 
the upper lip. They do not usually extend into the pharynx. They vary in 
appearance from whitish, flattened or smooth nodules a few millimeters in 
diameter to grayish, pedunculated, cauliflower-like growths. Other favorite 
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Fig. 10. 


(For legends, see opposite page.) 
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ites are the lower lip, tongue, palate, and even the nose. They regress in 
ize within six weeks and become darker and shriveled and finally disappear 
ithin another week or two, leaving no sear. The virus is intracellular and 
pecies specific for the oral and oceasionally the nasal mucous membranes of 
1e dog nor on the oral mucosa of other animals. The virus also produces a 
felong immunity to reinfection. 

There is marked similarity between the histologic appearance of canine 
ral papillomatosis and that of human warts. The initial change is a simple 
yperplasia of the epithelium. As acanthosis increases, small islands of prickle 
ells seem to lose their intercellular bridges. The next change is an increase 
n the thickness of the cornified layer. The cells of the basal layer remain nor- 
ial in size, but the cells of the outer stratum spinosum increase greatly in size 


12.—Canine ‘oral papillomatosis. Note numerous wartlike growths on the buccal and 
labial mucosa of this young golden retriever. 


and exhibit intensely stained nuclei. With this epithelial proliferation, the 
surface is thrown up in folds containing connective tissue cores. In older 
lesions, keratohyaline-like eosinophilic cytoplasmic and basophilie nuclear in- 
clusions are noted. There is frequently an abundance of mitotic figures in the 
Malpighian layer. The corium is usually richly vascular with variable num- 
bers of lymphocytes and plasma cells (Figs. 12, 13, and 14). 


_ Fig. 9.—Fibromatous epulis of periodontal origin. Most of these lesions exhibit several 
foci of odontogenic epithelium. Note palisading of nuclei of peripheral cells, and loose connec- 
tive tissue stroma. (From Burstone, M., Bond, E., and Litt, R.: A. M. A. Arch. Path. 54: 208, 
1952.) 

Fig. 10.—Fibromatous epulis of periodontal origin. This most common benign canine oral 
neoplasm frequently contains either bone or cementum. This, in addition to the odontogenic 
epithelium, has led the authors to the conclusion that this lesion is of periodontal origin. Note 
rich “bone-forming” matrix. 

Fig. 11—Fibromatous epulis of periodontal origin. Note numerous strands of epithelium 
ae Ree bone. (From Burstone, M., Bond, E., and Litt, R.: A, M Arch, Path, 
4; 208, 1952. 
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It will be noted from Table II that, among ninety canine oral lesions, there 
were nine eases of infectious papillomatosis and one case of a noninfectious 
papilloma. It is interesting to note that this single case which was separated 
on microscopic criteria from the others oceurred in an “old” dog. 


Fig. 13. 


Fig. 13.—Canine oral papillomatosis. This virus-induced disease is short lived. It pro- 
duces papillomatous growths that superficially resemble the arborescent papillomas frequently 
observed in the tonsillar and uvular areas in man. 

: Fig. 14.—Canine oral papillomatosis. High-power photomicrograph of one of the finger- 
like projections showing swollen epithelial cells with intracytosplasmic inclusions. 


A single case was most unusual in that a single specimen from the mouth 
of a female dog of unknown breed manifest three distinct lesions. One was an 
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unmistakable viral papilloma, the deeper portion of which had become dys- 
keratotic and was invading the corium as a squamous-cell epithelioma. In ad- 
dition, bits of osteoid and bone were scattered about the base of the lesion 
Fig. 15). 

Sebaceous Adenoma.—Although “sebaceous adenoma” is reported com- 
monly in dogs, there seems to be a rather marked difference in the rate of in- 
cidence as reported by. various investigators. Perhaps this is due to a dif- 
ference in nomenclature. For example, Mulligan,’ in a series of 1,000 tumors, 
found forty-five examples of “sebaceous adenoma” and fifteen examples of 
“sebaceous gland carcinoma.” All of these apparently occurred in the skin. 
Willis*® indicated four examples of “sebaceous adenoma of skin” in 204 speci- 
mens. Mulligan indicated a far higher incidence in male dogs. Cotchin’® 
observed fourteen examples in 422 skin tumors or in 1,150 tumors of all sys- 
tems in the dog. In his discussion of cat neoplasms no mention of sebaceous 


adenoma was noted. 


Fig. 15.—Canine oral papillomatosis and squamous-cell carcinoma. In deeper portion 
of one typical section, invasion of the connective tissue by neoplastic epithelium was noted. 
Associated with this squamous-cell carcinoma was metaplastic (see arrow) bone formation. 
See section on canine oral papillomatosis. 


If one examines the photomicrographs employed by Mulligan,* it be- 
comes apparent that he is talking about sebaceous nevus and not sebaceous 


adenoma. We are using the term adenoma to refer to incompletely differenti- 


ated sebaceous structures.** It should be pointed out, however, that the term 
adenoma is frequently employed in the former sense in veterinary literature. 

We had only one example of this tumor from the mucocutaneous junction 
of the lower lip of a 9-year-old German shepherd dog.** Whether the origin 
was in skin or in mucous membrane could not be determined. 








514 GORLIN, CLARK, AND CHAUDHRY 0. S..0.M. £0, P. 
May, 195 


The tumor is well circumseribed and is separated into numerous lobules 
by bands of collagenic connective tissue. Two basic cell types predominate, 
although transitional forms are present. The first type is similar to the cell 


Fig. 16. 





Fig. 17. 
Fig. 16.—Sebaceous adenoma. This lip tumor was composed of a mixture of germinative 
cells and mature sebaceous cells. 
17.—Sebaceous adenoma. Higher-power view of section shown in Fig. 16. Note 


Fig. 

both cell type and intermediate transitional forms. 

of the stratum germinativum or basal layer. The other resembles a mature 
sebaceous cell. The percentage of the two types varies with the lobule ex- 
amined (Figs. 16 and 17). 

















Fig. 18. 





Fig. 19. 


“ Fig. 18.—Ameloblastic odontoma. This tumor consisted of both hard and soft tissues. 
Note the tall columnar ameloblastic cells, the loose stellate reticulum, and the dentine- end 
——o material. In the upper right-hand corner, observe deposits of osteoid or 
cementoid. 

Fig. 19.—Ameloblastic odontoma. In another section of the tumor, several islands of 
odontogenic epithelium were observed in a sea of loose stellate stroma. 





516 GORLIN, CLARK, AND CHAUDHRY 0.8.0. M, & 0. P. 

Tumors of Dental Origin—Tumors of dental origin in animals are not 
common. Bullock and Curtis‘? have discussed odontomas in rats, and 
Zegarelli*® has indicated the occurrence of ‘‘adamantoblastomas’’ in a select 
tumor-prone stock of mice. Not all of these tumors seem to us to be true 
ameloblastomas. This tumor has been described in the rat by Ratcliffe*® and 
in the eat and ox by Nieberle and Cohrs.*® Olafson** cited a single ease of 
“adamantinoma” in the former species. Mulligan® indicated no examples in 
his survey of 1,000 canine neoplasms; yet, Riser’® found five examples of 
“adamantinoma of enamel epithelium” in his group of 1,147 specimens. 
Cotchin,’? in a similar number of specimens (1,150), found no dental neoplasms 
in this species. Neither were any observed in his feline series.‘* Odontomas 
were discovered in horses by Bland-Sutton® and Schlumberger."® 


_. Fig. 20.—Hemangiopericytoma. This lip tumor was covered by normal parakeratinized 
epithelium. The subepithelial connective tissue was compressed by the tumor. The tumor 
consists of large numbers of minute vascular channels. 


We observed only one example of a tumor of dental origin in our series— 
an ameloblastic odontoma*®® in the mandibular incisor region of a 2-year-old 
Holstein bull. As in man, the tumor consists of two components: nests or 
strands of proliferating odontogenic epithelium and a hard connective tis- 


sue component resembling cementum or dentine. No normal tooth structure 


arrangement was observed (Figs. 18 and 19). 


Hemangiopericytoma.—In our series we had but one example of this most 
unusual tumor; that one example occurred in the lip of a 6-year-old female 
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cocker spaniel. It has been reported in a separate paper by Gorlin and 
Chaudhry.*’ As recently as 1955, Mulligan** described sixty-eight cases in 
logs, none of which occurred in the oral region. Stout and Murray*® origi- 
nally described this tumor in 1942, and Stout has published several excellent 


Fig. 21. 





Fig. 22. 


Fig. 21.—Hemangiopericytoma. Note proliferation of cells about endothelial oan lumina, 
(From Gorlin and Chaudhry: ORAL SurG., ORAL MED, & ORAL PATH. 10: 422, 1957.) 

Fig. 22.—Hemangiopericytoma. Silver-stained section seen in Fig. 21 shows ‘ante of 
reticulin sheath in relation to lumen of vessel. This is done to differentiate hemangioperi- 


cytoma from hemangioendothelioma. (From Gorlin and Chaudhry: ORAL Sura., ORAL MED. & 
ORAL PATH. 10: 422, 195%.) 


reviews of this tumor.*” ** In a recent paper*® he indicated that he has twelve 
examples of this tumor in the oral cavity of man (three each in the tongue, 





518 GORLIN, CLARK, AND CHAUDHRY O. S., O. M., & O. P. 
May, 1958 


lips, and palate, and one each in the alveolar process, parotid gland, and 
cheek). We are not aware of this tumor oceurring in domestic animals other 


than dogs. 

The tumor consists of huge numbers of eapillary-like structures lined 
by normal endothelium but surrounded by packed contractile “epithelioid 
eells,” originally described by Zimmerman as “pericytes.” The exact position 
of these cells in relation to the reticulin sheath cannot be well determined with 
routine hematoxylin and eosin stain. A silver reticulin stain is employed to 
differentiate hemangiopericytoma from hemangioendothelioma, whose eells 
proliferate within the reticulum sheath (Figs. 20 to 22). 


Fig. 23.—Osteoma. Tumor mass of dense bony tissue occupying maxillary sinus area of horse. 
(Courtesy of Dr. A. K. Fisher, University of Iowa, School of Dentistry.) 
Osteoma.—Schlumberger™ cited Cole’s finding of an osteoma and osteo- 
fibroma in the maxilla of a dog. In view of what we know about the frequency 
of bone in canine epulides, it is possible that these tumors were examples of 
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this latter entity. Feldman*® has noted several osteomas and osteofibromas in 
the jaws of horses and cows. We found one example of a fibro-osteoma in a horse 
in our series, and it would appear from perusal of the files of the Veterinary 
Section, Armed Forces Institute of Pathology, Washington, D. C., that this 
tumor is not rare in horses (Fig. 23). 


Malignant Tumors 


Melanoma.—Melanoma was the most common malignant tumor of our 
series. All of ‘these tumors occurred in dogs. Whether this is in some way 
related to the melanotie pigmentation so often seen on the oral mucous mem- 
brane of dogs, as Schlumberger’’ contends, is certainly open to question, for 
in man melanomas are relatively uncommon in Negroes.’ It is interesting to 
note that Cotchin™* did not observe any oral melanomas in a large series of 
eats, while Cole®® cited two cases in an unstated number of cats examined. 
The horse, although frequently subject to melanoma, does not commonly have 
primary lesions of the oral cavity.** One of the most perplexing problems 
is the apparent difference in this tumor’s incidence in England and in America. 
While melanoma appears to be the most common canine oral malignancy in 
this country, with squamous-cell carcinoma a poor second,” the reverse seems 
to be true in Britain. Withers’! and Cotchin'? ** have presented good evi- 
dence that in their series squamous epithelioma of the tonsil is overwhelmingly 
more common than any other oral malignancy. Whether this is due to an 
environmental factor is yet to be determined. Willis®® has rightly pointed out 
that we have much to learn from a study of neoplasia in the lower animals. 
In still another report covering a rather large series of oral tumors, Riser’ 
has found an almost equal number of these two neoplasms in the oral cavities 
of dogs. 

This tumor does seem to be more common in certain breeds. Mulligan* *’ 
found that the airedale, Scotch and Boston bull terriers, and English springer 
spaniels were most frequently affected. He felt the dark-skinned animals were 
more prone to have this tumor. These breeds were also cited by Cotchin.”* 
Our series of oral melanomas, although the species data were missing in large 
part, indicated that perhaps the black cocker spaniel had a higher incidence. 
Sex seemed to play a significant role in the genesis of this oral neoplasm, for 
in twelve of our cases in which sex was ascertained, ten were males. How- 
ever, this does not seem to be borne out in the ease of skin melanoma, for in 
Mulligan’s series of thirty-five cases, twenty oceurred in males.’ This could 
easily have been a matter of chance. Age seems to play a significant role also, 
for twenty-six of his eases (about 75 per cent) occurred in dogs between 9 and 
14 years of age. Our series provided thirteen dogs with ascertainable ages, 
the mean being 11.5 years. About 70 per cent of our dogs were over 9 years of 
age. The lips seem to be the most common site of origin, although the palate, 
buecal mucosa, cheek, and floor of the mouth were also involved. The rarity 
of tongue involvement in the dog is perhaps significant. In fact, involvement 
of the canine tongue with any lesion save that of infectious papillomatosis is 
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exceedingly rare. Cotchin,'? however, did find two cases of carcinoma and one 
of sarcoma of the tongue in his series of canine neoplasms, and MeClelland* 
cited a ease of malignant melanoma of the tongue of an 8-year-old male chow. 
Melanoma has been experimentally produced in dogs.*” 

Melanoma usually presents itself as a somewhat firm grayish or brownish 
black tumor that rapidly enlarges and breaks down. Marked ulceration and 
hemorrhage are not uncommon, and widespread metastasis is usual within a 
matter of weeks or months. The lungs seem to be a common site of spread. 

Microscopically, canine melanoma has a wide range of histologic pattern. 
Usually the new growth is made up of large epithelial cells that are supported 
and separated into indistinct lobules by bands of collageniec connective tissue. 
The epithelial cells, arranged in sheets, nests, whorls, or alveolar patterns, are 
quite frequently polymorphous with a single nucleolus-containing nucleus. 
Multinucleated forms are occasionally seen. Some cells will exhibit fine 
melanin granules in the cytoplasm while others are completely amelanotice. 
Mitotic figures are usually quite numerous. Areas of necrosis and inflamma- 
tion are common to most large tumors. All of these observations also apply to 
the metastases. 

Cotchin®! divided melanomas into three categories—the malignant mel- 
anomas, the benign cellular melanoma, and the benign fibrous melanoma. The 
first two types seem to correspond to Mulligan’s “cancerous” and “non- 
cancerous” types.® Cotchin’s third type seems to have been described by 


Spurrell?® as “spottily-pigmented neurofibromas,” which he considered to be 
neurofibromas that were secondarily pigmented by a “sinking-in” of pigment 
cells from the overlying epithelium. 


TABLE IV. MuIcrROScOPIC CHARACTERISTICS OF BENIGN AND MALIGNANT MELANOMA 








CHARACTERISTICS BENIGN | MALIGNANT 


Arrangement of cells Compact Loose 

Pigmented dendritic forms Common Rare 

Nucleoli Single Two or more 
commonly seen 

Areas resembling nerve sheath tumors Present Absent 

Nuclear pleomorphism Absent Present 

Bizarre mitoses Absent Present 














Separation into benign and malignant melanomas is not always too clear 
cut, but the following criteria were used: Benign or noncancerous melanoma 
is characterized by cells of several types. They may be polyhedral or spindle 
shaped. Many cells have dendritic processes so heavily laden with pigment 
that visualization of the nucleus is impossible. The cells are usually compactly 
arranged, and the spindle-shaped cells may take a bundle or palisade pattern 
somewhat resembling Meissner’s corpuscles. The polyhedral cells usually are 
quite uniform in appearance and have an acidophilic cytoplasm. The nucleus 
is nearly always single and bears but a single nucleolus. Mitoses are not com- 
mon, and bizarre forms are not seen. <A favorite site of occurrence seems to 
be the eyelid.?’ 
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In contrast, the malignant variety almost never exhibits dendritic forms. 
The cells are usually loosely arranged. Pigmentation to the degree exhibited 
by the benign variety is almost never seen. Mitotic activity is great, and 
bizarre forms are common. Nuclei are frequently quite large in relation to 
the amount of eytoplasm, and two or more nucleoli are quite common 
(Table IV). 

Both Mulligan® and Cotchin®' have expressed the opinion that the ma- 
jority of skin melanomas are benign. Exactly the opposite is true of oral 
melanomas. All but one in our oral series (and that one exception came from 
the mucocutaneous portion of the lip) were of the “cancerous type.” In view 
of the general absence of junctional changes in canine melanomas, their origin 
is still open to question. However, several sections of oral melanomas exam- 
ined by us revealed junctional changes adjacent to the tumor (Figs. 24 to 29). 


Fig. 24.—Benign melanoma. Beneath a normal-appearing stratified squamous epithelium 
is a densely pigmented tumor. The pigment is so dense that it obscures cellular detail. Nu- 
merous dendritic forms are observed. 


Squamous-Cell Carcinoma,— Although squamous-cell epithelioma behaves 
clinically in dogs and eats much as it behaves in man, its incidence appears to 
be considerably smaller.*® In man, squamous-cell carcinoma comprises over 90 
per cent of oral malignancies, the lip and tongue being the most common sites.”° 
In this country, such statistics as are available do not bear out the reports 
of Withers’ and Cotchin’ that canine squamous-cell carcinoma of the tonsil 
is overwhelmingly the most common oral malignancy. Perhaps this reflects 
a difference in geographical incidence. Large surveys in various centers in 
this country or in several countries are necessary to clarify this situation. 

Martin and Holland,’® having collected 122 ease reports of oral and 
nasopharyngeal neoplasms from the literature and an additional 35 cases from 





522 GORLIN, CLARK, AND CHAUDHRY 0. 5..0.M; & 0. P. 
zoos, veterinary schools, and veterinarians, presented an interesting com- 
parative topographical incidence breakdown. They were faced with the same 
problems that we encountered, that is, the nonspecification of exact location 
that is so characteristic of submitted animal material. Because of this diffi- 
culty, the inclusion of data on other than domesticated animals, and their use 
of the general term cancer rather than more specific nomenclature, their figures 
are not especially helpful. However, they did present several rather interest- 
ing points: that jaw cancer in “animals” is about four times more common 
than in man and that tongue cancer is about one and one-half times as common 
in man as in animals. They believe D’Arey Power’s** comments on the rarity of 
lingual cancer in animals to be somewhat exaggerated. In their grouped series 
it is interesting to note that “cancer of the tonsil” comprised only 5 per cent 


of oral eancer.?° 


; Fig. 25.—Malignant melanoma. Tumor arose in floor of the mouth and invaded the man- 
dible, especially about the teeth and periodontium. The photograph contrasts the involved with 
the uninvolved side. 


Another unusual phenomenon is the absence in animals of man’s pre- 
sancerous oral lesion, leukoplakia. In our series we noted a single case of 





. Fig. 26.—Junctional changes near a malignant melanoma. Several investigators have in- 
dicated that melanoma in dogs and horses does not arise from the junctional nevus. The above 
finding does not bear out their contention. 

Fig. 27.—Malignant melanoma. Note the grouping of cells into units. Note also the 
moderate amount of pigment present. The cells of a melanoma may be relatively uniform or 
exceedingly pleomorphic. Arrow points to mitotic figure. 

” Fig. 28.—Malignant melanoma. Cells are quite pleomorphic and have not produced large 
amounts of melanin. Typical cellular arrangment is suggestive but not definite. 

Fig. 29.—Malignant melanoma. Note the marked uniformity of cell type and the way the 
cell groups mimic Meissner’s corpuscles, 
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Fig. 26. Fig. 28. 











(For legends, see opposite page.) 
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hyperkeratosis, but no dyskeratosis was present, so we did not feel justified 
in ealling it leukoplakia. As far as we know, leukoplakia has never been 
reported in animals. This single case occurred in a cow as part of a disease 
complex ealled bovine hyperkeratosis or X disease. This has been discussed 
in an earlier section of this article. 

As may be seen from the series by Cotchin*™ and this present study, the 
tongue is not commonly affected in the dog. In eats, on the other hand, 
squamous-cell carcinoma of the tongue is not uncommon.** Feldman believed 
it to be the most common cat malignancy. It is quite unlikely that this is 
due to preening or fur-licking, for lingual cancer does not appear to be com- 
mon among other felines exhibiting this habit’®; perhaps it is merely a popu- 
lation size dfference. The predominant site in the cat is the left ventrolateral 
surface at about the level of the frenum.’* Deep invasion of the tongue mus- 
culature can occur with early metastasis to local lymph nodes. The average 
age of the affected animals in our series was 10.5 years, the range being 7 to 16 
years. Of somewhat less importance in the cat is tonsillar carcinoma. In 
Cotchin’s dog series this was by far the most important oral malignaney. 


Fig. 30.—Squamous-cell carcinoma. Islands of squamous epithelium showing individual 
6 Pleomorphism is marked. Keratin pearls, although not numerous, can be 

There were seven cases of squamous-cell epithelioma in our series. Five 
were in dogs and two were in cats. One of the eases (50-255) was odd in that 
it was associated with viral papillomatosis and osteoid deposits. The reader 
may refer to the preceding section on infectious papillomatosis. The exact 
age could be ascertained in only three examples, with a single additional state- 
ment of “old” in the case of a cat. Within our limited series, no conclusions 
could be drawn as to sex, site, or breed incidence. 

There is no difference in microscopic appearance between this tumor in 
animals and in man (Fig. 30). 
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Basal-Cell Carcinoma.—Basal-cell carcinoma in animals, as in man, is not 
an intraoral tumor. It is found in the skin. Three examples were observed 
in our series, all in dogs. Two were found in the upper lip and one was found 
in the skin of the submaxillary area. 

Riser*® found sixteen examples of this tumor in his series of 613 canine 
skin neoplasms. Cotchin* observed forty-seven examples of the same tumor 
in his similar group of 510 neoplasms, and in a later report he noted 210 ex- 
amples of “basal-cell. and glandular tumors” in a series of 952 canine skin 
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Fig. 32. 


Fig. 31.—Basal-cell carcinoma. Islands of basal cells tend to form glandlike structures. 
\round each cell group is hyalinized connective tissue. Most basal-cell carcinomas arise from 
Kin appendages. As in man, this tumor is not found intraorally. 

Fig. 32.—Basal-cell carcinoma. This high-power view of the section shown in Fig. 31 
lemonstrates the basal nature of these cells. 
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neoplasms.” In a series of forty feline skin tumors of epithelial origin, thirty- 
one were of basal-cell or glandular origin.‘ Males were affected at least five 
or six times more commonly than females.’” *° 

Head,** in 1953, cited an incidence of fifty-one of these tumors in his skin 
series of 422 in the dog. Cotchin'? noted, in reviewing these tumors, that 
fourteen appeared to be of sebaceous origin and sixteen of sweat gland origin. 
The age varied from 10 months to 14 years with an average of 8 years. The 
behavior of this tumor seems to be quite similar to that of the same tumor in 
man. It slowly enlarges, ulcerates, and invades but does not metastasize. 
Mulligan’ has subdivided and subeategorized skin lesions much more than his 
English colleagues. He found twenty-five examples in his survey of 1,000 gen- 
eral canine neoplasms, 283 of these 1,000 being skin tumors of various types. 
Feldman’ reported the existence of this tumor in a horse. 

Again as in man, one of the favorite sites of this tumor is the face, es- 
pecially the jaws, ears, eyelids, and lips, although this point is disputed by 
Willis.*° The origin may be in the epidermis, in glands, or in hair follicles. 
Willis believes that most basal-cell carcinomas in dogs arise from sweat glands. 

This tumor may resemble the tumor commonly seen in man, it may exhibit 
an adenoid or retictilar structure (suggesting origin from sweat glands), or it 
may consist of diffuse collections of closely packed uniform cells intermixed 
with pigment-laden cells reminiscent of normal hair matrix. Mitotic activity 
is variable. (See Figs. 31 and 32.) 

Neoplasms of the Major and Minor Salivary Glands.—We encountered no 
eases of major salivary gland neoplasms in our series. Schlumberger,’® in 
reviewing the literature and through personal communication, cited eases of 
adenoma, -adenocarcinoma, mixed tumor, and duct papilloma in the dog. 
Mulligan’ has noted a ‘‘eancerous myoepithelioma’’ of the parotid gland and 
has pointed out the marked similarity of these tumors to those of the canine 
mammary glands. Trotter’ reported a ease of “mixed-cell sarcoma” of the 
parotid in a survey of 305 malignant neoplasms in eattle. Sticker®* reported 
a single case of carcinoma of the parotid in a cow and two eases in dogs. 
Riser'* found three cases of “adenocarcinoma of salivary glands” in a series 
of 226 canine neoplasms of the mouth and nose. He did not state which glands 
were involved. A single neoplasm of canine salivary glands was cited by 
Cotchin.*: *' Its preeise pathologic nature was not specified. 

Although no true major salivary gland neoplasm was observed in our 
series, a pseudoparotid mass in a 10-year-old male Labrador (not ineluded in this 
series) presented a diagnostic problem. It was reported by Gorlin and Clark“ 
as a case of calcifying epithelioma of Malherbe. 

Two cases of adenocarcinoma of minor salivary glands in dogs and one in 
a sheep were observed in our series. In all cases the neoplasm arose in the 
palate (Figs. 35 and 34). Cole, cited by Schlumberger,’® saw a case of adeno- 
earcinoma of a dog lip, and Mulligan® noted one in a canine’s tongue. These 
also were undoubtedly of minor salivary gland origin. Cotchin,* 3” 2! in his 
several papers, did not mention the occurrence of this tumor in the oral re- 


gion. 
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Fig. 34. 


Fig. 33.—Adenocarcinoma. This mucus-producing tumor arose from the minor salivary 
glands of the palate. 
Fig. 34.—Adenocarcinoma. Note both glandlike and sheetlike arrangement of cells, 
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Mast-Cell Tumor.—The mast-cell tumor, or mastocytoma, is chiefly a tu- 
mor of the skin. It was separated as an entity from other round-cell neo- 
plasms by Bloom® in 1942. The general and oral pathologist will find the 
older terminology employed somewhat confusing. In 1932, for example, Feld- 
man,® in an attempt to simplify the myriad of names applied to various round- 
cell tumors, grouped them into two classes: (1) lymphomas, which were 
“benign tumors, which arise within lymph nodes, and other lymphoid tissues,” 
and (2) lymphocytomas, which are “the malignant types of neoplastic hyper- 
plasias of which the immature lymphocyte or its forerunner is the cell type.” 
Mulligan,®> in 1949, divided canine round-cell tumors into three categories: 
mast-cell sarcoma, lymphosarcoma, and histiocytoma. Because this specific 
tumor is not seen in man, it might be worth while to discuss its salient 
features. 

The mast-cell tumor is quite malignant. Although it may remain rather 
dormant for several months or even years, it more frequently enlarges rapidly 
and may metastasize widely. Because of its marked similarity to other round- 
cell tumors, a special stain (such as Giemsa stain) is employed to stain the 
cytoplasmic granules which are not always evident in less differentiated, more 
clinically malignant tumors. These granules, which have been shown to con- 
tain heparin stain an intense blue with Giemsa stain. Although there is still 
debate on the subject, the mast cell has been considered by most pathologists 
to be distinct from the basophilic leukocyte seen in human blood.**® We 
have had good results staining with toluidine blue. Although this dye is not 
as permanent, the staining technique is easily performed. 

We found four examples of mast-cell tumor in this series. All were in 
dogs. Two were in the upper lip, one was in the skin of the chin, and one 
was on the hard palate. Riser’* found three mastocytomas in his series of 
canine neoplasms of the nose and mouth. Mulligan’ has made no mention of 
any intraoral mast-cell tumors in his series, although he has indicated that oe- 
easionally they oceur on the lip. Cotchin did not find any oral examples, al- 
though he did have twenty dermal examples in a series of 422 skin tumors. 
Males seem to be more commonly affected, possibly twice as often as females. 
Ages in various series ranged from 2 to 13 years, with an average of about 
8 years. In both Cotchin’s and Mulligan’s series, boxers, bull terriers, and 
bulldogs were the breeds in which this tumor most commonly occurred 
(Figs. 35 to 37). 

Lymphoblastoma.—Among some species, such as cattle and pigs and to 
a lesser extent dogs, cats, and horses, leukemic and nonleukemie lympho- 
blastomas are among the most common tumors. The latter term is used 
synonymously with “malignant lymphoma.” In dogs, it occurs in all ages, al- 
though it has a slight tendency to affect the younger dog. It is seen more com- 
monly in the Scottish terrier.* ** There appears to be no sex preference. The 
initial sign is frequently bilateral, symmetrical enlargement of submaxillary 
and cervical lymph nodes. Cats have this neoplasm more commonly than dogs, 
although lymphosarcoma of the intestine in this species seems to be the most 
common site.®° Cervical adenopathy in the eat is quite unusual. 
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Fig. 36. 


Fig. 35.—Mastocytoma. This malignant tumor consists of masses of round cells. Al- 
though granules may be observed in some sections stained with hematoxylin and eosin, a 
specific stain such as Giemsa or toluidine blue is best employed. 


:' Fig. 36.—Mastocytoma. Section stained with toluidine blue shows the cytoplasmic gran- 
ules, 
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It should be emphasized that, because many of the less well-differentiated 
lesions show few granules, it should be standard procedure to stain all round- 
cell sarcomatous neoplasms of the skin and oral mucous membrane with 


Fig. 37.—Mast-cell tumor. High-power photomicrograph showing cytoplasmic granules stained 
with Giemsa stain. 


Fig. 38.—Lymphoblastoma. Tumor consists of uniform masses of round cells. Closer examina- 
tion revealed that most of the cells were of the lymphoblastic type. 


Giemsa stain or toluidine blue to separate the mastocytomas. Malignant 
lymphoma is a rapidly® fatal illness, affected animals rarely lasting more than 
seven months. Microscopically, it may be lymphoblastic or lymphocytic. We 
had three examples of this tumor in our series. All were in females more than 
8 years of age (Fig. 38). 
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Fibrosarcoma, Chondrosarcoma, and Osteosarcoma.—librosarcoma was 
seen twice in our series (Fig. 39). One ease occurred in the mandible and 
the other in the hard palate. A search of the available literature for statistics 


Fig. 39. 


Fig. 39.—Fibrosarcoma. This low-grade malignancy exhibited few mitotic figures. It 
was of rather long duration and had invaded only locally. 

Fig. 40.—Chondrosarcoma. Tumor is composed of immature cartilage-forming cells or 
chondroblasts and immature or poorly formed cartilage. 
seems to muddle rather than clarify the picture. Schlumberger,’ in his re- 
view of animal oral neoplasms, cited two cases in horses but none in dogs. 
Cotchin*? found twelve examples of ‘‘sarcoma”’ in a series of ninety canine oral 
tumors, nine of which occurred on the gingiva or palate. However, he did 





532 GORLIN, CLARK, AND CHAUDHRY Oo. S., O. ¥, Ses, 
not specify the type of sarcoma. Mulligan® makes no mention of any intra- 
oral fibrosarcomas, though Plate XXXIII shows one from the submental re- 
gion. Whether this was of dermal origin or the skin extension of a mandibular 
site was not discussed. Riser’® found three examples of this tumor in the 
mandibles of dogs. In another paper describing eighty-four canine neoplasms 
of the mouth exclusive of the tonsillar area, Cotchin* found seventeen of them 
to be sarcomas of undesignated type, all of the gingiva. Willis** observed a 
number of fibrosarecomas in animals, but none of them occurred about the 
mouth. If we may hazard an opinion based upon the reports available, the 
lower jaw and palate seem to be common sites. 

There was but a single example of chondrosarcoma in our series (Fig. 40). 
It occurred in the palate of a 4-year-old male pointer. If the various general 
surveys reflect the true incidence of this tumor, it is found quite uncommonly 
in animals. Perhaps in some surveys it has been included under the designa- 
tion of osteogenic sarcoma. However, Schlumberger,’® in his review, noted none 
affecting oral structures. Mulligan® observed that these tumors are more com- 
mon in the shepherd breed. It was his belief that they occur most commonly 
on the hard palate, nasal passages, and mandible. Feldman,® in reviewing the 
early European literature, failed to disclose any cases involving the oral strue- 
tures of domestic animals. Willis®® described a ease that he had seen in the 
nasal cavity of a 6-year-old cocker spaniel; this tumor did not metastasize. 

Osteosarecomas are apparently much more common tumors than chondro- 
sarcomas.’® Cotehin* found forty of forty-one bone tumors to be of this type. 
In his series there were three involving the mandible and two in the maxilla. 
About half of the dogs were over 8 years of age. The tumor metastasizes early 
in the clinical course of the disease, chiefly by way of the blood stream much 
as in man.” Bone tumors in general are not commonly benign in dogs and 
must be removed early.'* Willis®® noted a ease in the palate of a Samoyed, and 
Nielsen and associates™® reported one in the mandible of an 11-year-old grey- 
hound. Feldman,’ in reviewing the literature, has noted several cases in 
horses and cows. He stated that the tissues of the head are most prone to this 
tumor. Similar lesions involving the maxillae were reported in the dog, sheep, 
and eat.® 

In microscopic appearance, this tumor is virtually identical to those cor- 


responding tumors oceurring in man. 


Summary 

We have reviewed 103 suceessive’* biopsied oral lesions obtained from 
ninety dogs, six cows, five cats, one sheep, and one horse. These lesions include 
both neoplastic and nonneoplastic diseases. Among the nonneoplastic group 
we encountered cases of pyogenic granuloma, actinomycosis, eosinophilic gran- 
uloma, and bovine hyperkeratosis. The benign neoplastic lesions found in 
this series were fibromatous epulis of periodontal origin, canine oral papillo- 
matosis, sebaceous adenoma, hemangiopericytoma, osteoma, and ameloblastic 
odontoma. The most common malignant neoplasm found in this series was 
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melanoma in dogs, in contrast to squamous-cell carcinoma observed by 
Withers and Cotchin in their surveys. Other malignant neoplasms found in 
different animals were squamous-cell carcinoma, basal-cell carcinoma, adeno- 
carcinoma of the minor salivary glands, mast-cell tumor, fibrosarcoma, 
chondrosarcoma, and lymphoblastoma. The incidence, clinical features, and 
the maero- and microscopic natures of all these lesions have been discussed in 


detail. 


The authors are indebted to Dr. J. H. Sautter, Director of the Division of Veterinary 
Pathology, Dr. Donald H. Clifford of the School of Veterinary Medicine, and Dean William 
Crawford of the School of Dentistry for their invaluable help and advice, and to Drs. E. 
sell, J. Dawson, and R. Hebbel for their encouragement and critical review of the paper. 
May .we also extend our sincere thanks to Mrs. Helenmae Schauer, Miss Wilma Hayes, and 


Mr. James Rothenberger for their excellent technical help. 
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THE INFLUENCE OF OCCLUSAL TRAUMA AND PROTEIN DEPRIVA- 
TION ON THE RESPONSE OF PERIAPICAL TISSUES FOLLOWING 
PULPAL EXPOSURES IN RATS 


S. S. Svan, D.D.S., M.S., S. C. Minter, D.D.S., anp E. D. Gotpsmiru, Px.D., 
New York, N. Y. 


HE effects of occlusal irritants on periodontal structures have recently 
been restudied, and changes consisting essentially of alterations of the 
dental attachment apparatus without initiation of pocket formation have been 
reported.'* The present investigation was undertaken in order to study the 
reaction of the periapical tissues following pulpal exposure and subsequent 
periapical inflammation in molar teeth under excessive vertical occlusal 


trauma. 
Material and Method 

Thirty male rats of the Long-Evans strain, weighing an average of 300 
grams each at the start of the experiment, were divided into three groups of 
ten animals (Groups 1, 2, and 3). At the start of the experiment, under Nem- 
butal anesthesia, an occlusal channel was cut into the maxillary first and 
second molars on one side in the animals of Groups 1 and 2. The cavity was 
filled with amalgam and earved level with the highest occlusal cusp, thus 
presenting a flat, high occlusal table. This procedure led to an exposure of the 
pulp in all animals. In addition to the occlusal filling, animals in Group 2 
were placed on a protein-free diet for six weeks and then on a normal diet for 
a second six-week period.* 

The animals in Group 3 had no occlusal stresses; however, a cavity was 
drilled into the mesial wall of the right first maxillary molar near the gingival 
margin and a pulpal exposure was created. All animals were maintained for 
twelve weeks, after which time they were sacrificed and the maxillae were 
dissected out. These tissues were fixed in formalin, decalcified in 5 per cent 
nitrie acid, sectioned, and stained with hematoxylin and eosin. 


Observations 
Histologic study of the periapical pathology showed the inflammation 
to have spread into the interradicular area in all animals observed. The inter- 
dental and epithelial attachments appeared not to be affected. 
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*The details have been reported previously by Stahl, Miller, and Goldsmith.‘ 
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The periapical tissue of the first maxillary molar in animals wearing an 
occlusal irritant for a twelve-week period showed periapical inflammation 
followed by resorption of the interradicular septal bone and replacement by 
fibrous connective tissue. In some animals the entire interradicular septum 
was replaced (Fig. 1), while in others most of the septum appeared to be 
resorbed. Some evidence of periapical round-cell infiltration was still seen 
apically at this time, but in most eases the infiltrate was well localized and 
cireumsecribed by connective tissue fibers. Evidence of osteoblastic activity 
was generally seen at the margin of the resorbed bone, but in no case was there 
a complete reconstruction of the septum. 


f 


Fig. 1.—Photomicrograph of the interradicular area of the maxillary first molar of a 
normally fed rat wearing an occlusal irritant for twelve weeks. Note the loss of interradicular 
septum with connective tissue replacement and the osteogenic activity at the bone margin. 
(Hematoxylin and eosin stain. Magnification, x45.) 


In animals with normal occlusion in which a mesial pulpal exposure had 
been created (Group 3) periapical tissue destruction was less evident than in 
the animals of Group 1 and was primarily limited to resorption of bone with 
fibrous tissue replacement at the apical level (Fig. 2). The inflammatory in- 
filtrate appeared to be well localized, and marked osteogenic repair activity at 
the margins of bone surrounding the apex was observed in animals of this 
group (Fig. 3). 

Animals wearing an occlusal irritant and receiving a protein-free diet for 
part of the experiment’s duration (Group 2) showed periapical inflammation 
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Fig. 2.—Photomicrograph of the interradicular septum of the maxillary first molar of 
a normally fed rat in which a mesial pulpal exposure had been created. Note the resorption 
of alveolar bone at the apical level and the osteogenic activity at the bone margin. (Hema- 
toxylin and eosin stain. Magnification, x45.) 


Fig. 3.—Photomicrograph of the periapical tissues around the root of a maxillary first 
molar in which a mesial pulpal exposure had been created. Note the marked osteogenic 
activity at the margin of bones. (Hematoxylin and eosin stain. Magnification, 45.) 
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and marked interradicular crest resorption. In this group, however, the 
inflammatory infiltrate in the periapical area was much more evident and 
appeared less well eneapsulated (Fig. 4). Little osteogenic activity was also 
noted at the alveolar bone margins. 


Fig. 4.—Photomicrograph of the interradicular septum of the maxillary first molar of 
a rat on a protein-free diet for six weeks followed by a normal diet for six weeks. The rat 
was wearing an occlusal irritant for the total experimental period. Note the presence of 
inflammatory infiltrate at the apex, as well as the almost total resorption of the _ inter- 
radicular septum. Little osteogenic activity is noted at the alveolar bone margin. (Hema- 
toxylin and eosin stain. Magnification, x45.) 


Comment 

The preceding observations re-emphasize the marked lability of bone to 
various local and systemic factors. When subjected to irritational stresses, the 
alveolar bone reacts, as bone tissue generally does, by resorption and apposi- 
tion. The addition of various irritational factors appears to produce a cumula- 
tive effect which inereases the extent of the bone reaction. Thus, vertical 
occlusal pressure in the presence of periapical inflammation resulted in greater 
interradicular alveolar bone resorption than was caused by either factor alone. 
Nutritional deprivation, on the other hand, resulted in interference with the 
localization of the inflammatory infiltrate and with osteogenic activity, and 
thereby delayed repair of the injury. 


Summary and Conclusion 


At the beginning of the experiment thirty male rats of the Long-Evans 
strain, weighing an average of 300 grams each, were divided into three groups. 
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The animals of Group 1 earried an occlusal irritant which also caused a pulpal 
exposure. The animals of Group 2 earried a similar irritant in addition to 
being on a protein-free diet for part of the duration of the experiment. In 
Group 3 a mesial cavity leading to pulpal exposure and subsequent periapical 
inflammation was created without occlusal alterations. The maxillary first 
molar was used as the test site and the experiment lasted for twelve weeks. 

The following results were noted: 

1. The periapical inflammation spread primarily into the interradicular 
area in all animals. 

2. Periapical inflammation in the presence of vertical occlusal trauma 
saused marked resorption of the interradicular septum with replacement by 
fibrous connective tissue. 

3. Periapical inflammation following pulpal involvement in teeth without 
occlusal trauma caused resorption of interradicular bone, which was limited 
to the apical level and followed by highly active osteogenic repair activity. 

4. Protein deprivation in animals carrying occlusal irritants as well as 
periapical inflammation delayed localization of the periapical infiltrate as well 
as repair. 

5. The response of periapical tissues to pulpal inflammation and degenera- 
tion may be altered by various local and systemie factors. 

The authors wish to thank Aileen Johansson and Marcella Hazan for their technical 
assistance. 
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ORAL LESIONS ACCOMPANYING PACHYONYCHIA CONGENITA 


Rosert J. Goruin, D.D.S., M.S., anp A. P. Coaupury, B.D.S., Px.D., 
MINNEAPOLIS, MINN. 


ACHYONYCHIA congenita is an unusual congenital and sometimes familial 
malady that is characterized by dystrophie changes in the fingernails and 
toenails, hyperkeratoses or eallosities of the palms and soles, follicular keratosis 
of the aeneiform type particularly about the knees and elbows, and hyperhidrosis 
or excess sweating of the hands and feet. Dystrophie changes are also occa- 
sionally observed in the hair or cornea. Verrucose lesions may appear on the 
elbows, but they are especially common on the lower extremities about the 
knees, popliteal fossae, lower legs, and ankles. Plantar bullae are not uncommon. 
Oral lesions are nearly always present. They take the form of white 
opaque thickenings. These thickenings may be focal, involving only a portion 
of the buceal mucosa or tongue, or they may be quite generalized, covering 
the entire mucosa of the tongue, lip, and cheek. Angular cheilosis is commonly 
present. 

The disease was recognized as an entity and originally deseribed by 
Jadassohn and Lewandowsky in 1906.1. No more than a dozen eases have been 
cited in the domestie literature since the original report.?*° Analysis of these 
eases revealed that males are more often affected (seven of eleven cases) and 
that the nails appear abnormal at birth or very soon after birth. It is not 
uncommon for the skin lesions to appear when the child is about 18 months to 
2 years old, although skin abnormalities have been observed at birth. White 
patehes on the oral mucosa have been noted at birth in most patients, although 
several case reports reviewed did not specify the age at which leukokeratosis 
was initially observed. Although some investigators have described these 
thickenings as ‘‘leukoplakia,’’ it is likely that this term was used in the literal 
rather than the microseopie sense, as their photomicrographs indicate hyper- 
keratosis or pachyderma oralis rather than dyskeratosis. 


Case Report 


The present case concerns a 17-year-old, somewhat thin, white girl who was first seen 
at the University of Minnesota Hospital when she was less than 2 years of age. At that 
time, on the basis of her presenting signs of deformed darkened fingernails and toenails 
and a rash limited to her lower legs, her condition was diagnosed as pachyonychia congenita. 
Her nails had been abnormal from birth (Fig. 1). At the age of 2 months a rash appeared 
about the lower legs; this rash cleared up upon treatment. When the patient was about 
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Fig. 1.—Note thickened, darkly colored nails. This change was evident from birth. 


Fig. 2.—The patient’s tongue was Fig. 3.—The buccal mucosa was in- 
covered with a heavy white coat that did volved bilaterally with an identical whitish 
not rub off. This white thickening was espe- thickening. It was most prominent about 
cially apparent about the lateral margins. the third molar area. 
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18 months old, a scaly papular rash appeared on the knees, elbows, and buttocks. The 
rash consisted of tiny follicular hyperkeratotie papules. Subsequently she developed 
‘sores on her feet’’ which took the form of deep, long-lasting bullae. Callosities gradually 
developed on the palms and soles, and especially between the toes. These broke down and 
became secondarily infected. Walking became increasingly difficult. The condition has 
not improved during the intervening years. It seemed to become worse with increased 
perspiration, especially during the summer, although hyperhidrosis has been constantly 
present. Family history was entirely negative. Oral examination revealed white thickenings 
bilaterally on the buceal mucosa, especially along the interdental line and a diffuse white 
covering of the tongue, especially along the lateral margins (Figs. 2 and 3). Laryngeal 
examination revealed two small whitish plaques in the interarytenoid area, which were 


responsible for a mild husky voice change. 


Fig. 4.—Photomicrograph of buccal mucosal lesion. This was identical to lingual 
change. Note “washed-out” appearance of epithelial cells. This was uniform throughout the 
whole section. 


Microscopic examination of the oral mucosa from the tongue and buccal surfaces 
revealed identical changes. The epithelium was acanthotic with a uniform intracellular 
vacuolization. This was uniform throughout all the involved epithelium. The intercellular 
bridges in the prickle-cell layer were missing. There was marked parakeratosis and absence 
of stratum granulosum. A Schiff stain did not reveal any Schiff-positive material within 
the epithelium (Fig. 4). 


Summary 


A case of pachyonychia congenita, with characteristic gross and micro- 
seopie oral changes, has been presented. 





GORLIN AND CHAUDHRY O. S., O. M., & O. P. 
May, 1958 


References 


. Jadassohn, J., and Lewandowsky, K.: In Neiser, A., and Jacobi, E.: Keratosis 
Linguae, Idonographia dermatologia, Berlin, 1906, Urban & Schwarzenberg, p. 29. 
. Andrews, G. C., and Strumwasser, S.: Pachyonychia Congenita, New York State J. 


Med. 29: 747, 1929. 


3. Fox, H.: Cited by Andrews and Strumwasser.? 


5. Jadassohn, J.: 
3. Diasio, F. A.: 


. Cole, H. N., Rauschkolb, J. E. and Toomey, J.: Dyskeratosis Congenita With Pigmen- 
tation, Dystrophia Unguis, and Leukokeratosis Oris, Arch. Dermat. & Syph. 21: 
71, 1930. 
Discussion of Cole’s Case, Arch. Dermat. & Syph. 21: 94, 1930. 

Pachyonychia Congenita Jadassohn, Arch. Dermat. & Syph. 30: 218, 1934. 


. Sohrweide, A. W.: Pachyonychia Congenita; Report of a Case, Arch. Dermat. & Syph. 


32: 370, 1935. 
C.: Pachyonychia Congenita; Case Report, Arch. Dermat. & Syph. 33: 


. Andrews, G. 
183, 1936. 

. Tauber, E. B., Goldman, L., and Claasen, H.: Pachyonychia Congenita; Case Report 
With Discussion, J. A. M. A. 107: 29, 1936. 

. Wright, C. S., and Guequierre, J. P.: Pachyonychia Congenita, Arch Dermat. & Syph. 


55: 819, 1947. 





Endodontics 


APPLICATION OF STEROID HORMONES IN PULP-CAPPING AND 
PULPOTOMY PROCEDURES 


A Preliminary Report 


LEONARD Rapoport, B.S., D.D.S.,* AND Irvine I. ABRAmson, D.D.S., F.A.C.D., 
F.1.C.D.,** BautTimore, Mp. 


Introduction 

NE of the frustrating features of operative dentistry is the frequency 
O with which teeth with vital exposed pulps “must” be extracted. While 
it is true that many patients really desire and ean afford root canal therapy, 
it is also true that resort is too infrequently made to this alternative. As a 
consequence, millions of teeth are sacrificed annually. 

Awareness of this problem has resulted in the introduction of many pulp- 
capping procedures, most of which have enjoyed some success; disappoint- 
ingly, there also have been many failures. 

In an effort to improve upon the results of existing pulp-capping pro- 
cedures, we have developed a technique which we feel represents a fresher 
approach. 

The dental pulp is well protected by the wall of dentine which envelops 
it completely. In many respects, this “protection” may well be disadvan- 
tageous. The blood vessels of the pulp are terminal in nature, entering and 
leaving the pulp cavity through minute openings at the apical end of the root. 
Any inerease in the blood vaseular content gives rise to a marked intravaseu- 
lar pressure because of the physical limitations against swelling conferred by 
the rigid, nonyielding dentinal walls. This increased pressure may extend 
to the apical area and occlude the vessels as they enter and leave the foramen, 
thereby inhibiting vascular flow and often terminating in thrombosis. 

This circulatory pattern renders the pulp less able than other tissues to 
react successfully to irritants and favors the development of many degen- 
erative processes as a result of even mild forms of irritation or injury. 

The so-called “fresher” approach which we used embodied the use of 
drugs belonging to the adrenocortical group of hormones. 


*Former Assistant Professor of Pharmacology, Baltimore College of Dental Surgery. 
**Assistant Professor of Oral Medicine, Baltimore College of Dental Surgery. 
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The reasoning which prompted the selection of this type of material 
was based upon the fact that the derivatives of the steroids of the adrenal 
cortex would seem to lend themselves admirably to such situations as pulpal 
exposures. 

One would expect, knowing the pharmacologic behavior of these drugs, 
that they would (1) inhibit inflammatory processes and (2) confer upon 
pulpal tissues resistance to the invasion of pulpal integrity. 


Criteria for Selection of Patients 

In earrying out the study, patients selected were those in whom exposures 
oceurred in teeth with vital pulps. This was practically the only qualification. 

No effort was made to utilize the procedure on teeth in which the exposure 
was made in a dry field. Neither was effort expended to determine vitality by 
hemorrhage upon exposure. 

Most of the patients selected were those in whom the teeth were rela- 
tively asymptomatic, from the standpoint of a previous history of spontaneous 
or intermittent pain, with no apparent pulpitis or hyperemia. Beyond this, 
no effort was made to select patients. Exposures were treated irrespective of 
the age and/or physical condition of the patient. 


Techniques Employed 


Two general techniques were employed. They were essentially similar, 


differing only in the sense that one was an aseptic technique, whereas the 


other was not. 

These two methods were used to determine the efficacy, if any, of employ- 
ing an aseptic technique. The final results apparently did not show any sig- 
nificant differences. 

Drug Employed 

The drug used was hydrocortone acetate (saline suspension), 25 mg./c.c., 
administered either by using the suspension, previously well shaken, and flooding 
the exposed area or by removing the supernatant liquid from the suspension 
and applying the powdered drug to the exposed area. 

Technique A (nonsterile) consisted of the following steps: 

1. Vitalometer test and radiograph. 

2. Local anesthesia. 
Isolation of tooth with cottton rolls. 
Removal of carious tooth structure including involved por- 
tion of pulp (except in mechanical exposures). 

. Cavity dried with warm air. 

Introduction of drug in liquid form by means of a No. 1 eot- 
ton pellet and “flooding” the exposed area, or introduction of 
the drug in powdered form. If the drug is used in liquid form, 
the cotton pellet is then removed. 
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Layering-over of exposed area with cigarette paper or asbestos 
sheeting. 

8. Application of fast-setting zine oxide-eugenol paste. 

9. Application of zine oxyphosphate cement. 

10. Application of final filling material. 

Technique B (sterile) consisted of the following steps: 

Vitalometer test and radiograph. 
Local anesthesia. 
Isolation of tooth with rubber dam. 
Sterilization of field of operation. 
Removal of carious tooth structure including involved portion 
of pulp (except in mechanical exposures). 
Removal of debris with warm sterile saline or solution of hy- 
drogen peroxide. 
Drying of area with cotton pellets without pressure. 
Application of drug to exposed pulp. 
Layering-over of exposed area with cigarette paper or as- 
bestos sheeting, previously autoclaved. 
Application of fast-setting zine oxide-eugenol paste. 
Application of zine oxyphosphate cement. 


Application of final filling material. 
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*See discussion. 


Discussion 


A study of Table I would appear to indicate that the use of a nonsterile 
technique produces more favorable results than does the use of a sterile tech- 
nique. Such is not the ease, however. As apparent favorable results occurred, 


%? 


certain ‘‘abuses’’ of the sterile technique were carried out. These ‘‘abuses 
involved the treatment of teeth in which exposures had been present for forty- 
eight hours or longer or in which pain and probable pulpitis or hyperemia 
existed. Most of the failures were derived from this particular group; it is felt 
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that, had the original criteria for selection been rigidly adhered to, the per- 
centage of favorable results would have approached the 93 per cent evident 
in the teeth treated by the nonsterile technique. 


Summary 

Sixty cases of pulpal exposure were treated with a fairly standard tech- 
nique except that one of the cortical hormones was also employed. The 
-ationale behind the therapy lay in the fact that the cortical hormones confer 
resistance against trauma and infection and also suppress inflammatory re- 
actions which, in themselves, are responsible for much pulpal death. 

Two variations of the technique were employed—a sterile procedure and a 
nonsterile procedure. While the nonsterile procedure apparently produced 
more successful results (93 per cent), it is felt that the lower percentage of 
‘“sueeesses’’ (80 per cent) evolving from use of the sterile technique was the 
result of abuses of the procedure. 

Conclusions 

It is felt that the use of the cortical hormones in pulp-capping operations 
renders to this procédure a higher degree of ‘‘suecess’’ than that which may be 
expected with previously used methods. 

While it is true that no controls were used in this procedure, we wish to 
emphasize that this is a preliminary report only, purporting to show the po- 
tential in the use of adrenocortical hormones and related drugs in pulp- 


capping and pulpotomy procedures. 





Research 


SHOPE PAPILLOMA VIRUS AND TOOTH GERM TRANSPLANTS 


Harotp S. Fiemine, D.D.S., M.Sc., D.Sc.,* New Haven, Conn. 


Introduction 

XPECTED growth and development of tooth germ transplants was 

altered when they were treated with polycyclic hydrocarbons before 
transplantation.” ** A significant observation was the large keratin forma- 
tions arising from the epithelial layers of these transplants. 

A papilloma develops in the skin of rabbits as the result of virus inocula- 
tion that is highly specific for epithelium.*® It has been demonstrated re- 
cently that both homo- and heterotransplants of embryonic rabbit skin, when 
soaked in a cellular suspension of cottontail papilloma virus, produced papillom- 
atous masses at transplantation sites, and, with aging, extensive keratin 
formations were created.** This effect on embryonic epithelium is not in 
keeping with the earlier findings of Rous and Beard.*® 

Keratin formed from tooth germ transplants treated with polyeyelie car- 
cinogenie hydrocarbons and that formed from embryonic rabbit skin 
and the papilloma virus were, within microscopic limits, very similar. It was 
of interest, therefore, to determine the effect of this papilloma virus (Shope) 
on growth and development of tooth germ transplants. This article constitutes 


a report of such a determination. 


Materials and Methods 


l'ragments of glycerinated papillomatous tissue from cottontail rabbits 
were washed several times in saline, ground in a homogenizer or mortar, and 
diluted with saline. After standing to allow settling, the supernatant was 
decanted off. Rabbit cheek teeth anlagen of 16 or more days were obtained 
‘rom normal embryos and allowed to soak in this fluid at room temperature 
for one-half hour before transplantation in order to expose them to the virus. 
The eyes and brains of domestic rabbits (Dutch), the eyes and brains of guinea 
pigs, and the brains and subeutaneous spaces of Syrian hamsters were used as 


Supported by a grant fiom the United States Public Health Service, National Institutes of 
Health, Division of Dental Research, Bethesda, Maryland. 
*Research Associate, Department of Pathology, Yale University School of Medicine. 
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transplantation sites. Guinea pig cheek teeth anlagen of 35 or more days were 
similarly exposed to the virus and transplanted as in the instances just men- 
tioned. All transplants were allowed to remain in the hosts for periods vary- 
ing from 8 to 180 days before recovery. After fixing, and decaleifying when 
necessary, recovered tissues were sectioned and stained for histologic study. 
At times, recovered tissues were retransplanted either heterologously or ho- 
mologously. Table I shows the outcome of these transplants. In addition, nor- 
mal controls were taken with each group. 


TABLE I. NUMBER OF TRANSPLANTS AND FATE 














NO. OF 
HOST SITE TRANSPLANTS NO. RECOVERED 

Rabbit Tooth Germs With Shope 
Rabbits Brains 22 18 
Eyes 30 16 
Hamsters Brains 77 39 
Guinea pigs Brains 20 12 
149 85 

Guinea Pig Tooth Germs With Shope 

Rabbits Brains 12 10 
Guinea pigs Eyes 30 22 
; Brains 12 8 
Hamsters Axillae 26 5 
80 45 





Results 


After exposure to the virus, rabbit tooth germ homotransplants and 
heterotransplants exhibited alterations in the morphologic development of 
tooth structures. Rabbit tooth germ transplants from younger embryos, 16 
to 19 days, usually lost all semblance of developing tooth structures. Tooth 
germs obtained from older embryos, 20 to 25 days, exhibited a partial develop- 
ment of mineralized tooth structures with a loss of recognizable morphologic 
pattern. Figs. 9, 10, and 11 illustrate these variations in development. Tooth 
germs obtained from near-term embryos failed to exhibit such extensive altera- 
tions in the development of their mineralized components. In such eases, 
however, growth and development were retarded and their cellular parts 
affected. 

The greatest effect of the Shope papilloma virus was on the epithelial 
layers of rabbit tooth germ transplants, particularly those cells of the outer 
enamel epithelium and those from the junction of the outer and inner epi- 
thelial layers (Figs. 5, 6, and 7). These cells gradually lost their polarity and 
columnar appearance. Considerable cellular activity was also observed in cer- 
tain areas within the transplants where hyperchromatie cells showed con- 
siderable mitotic activity and pleomorphism. Other cells tended to form in 
rounded groups or nests which gradually increased in size. 

Papillomatous proliferations soon became evident, as demonstrated in 
Figs. 1, 2, and 11. Later, from certain aspects, as seen in Figs. 2, 3, and 4, 


> «= 


keratin was produced. These keratinous growths enlarged (Figs. 3, 4, and 8), 
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Fig. 1.—An 18-day rabbit embryo supplied tooth germ treated with Shope papilloma virus 
and transplanted to the brain of a domestic rabbit. Recovered after thirty-five days. (Original 
magnification, x60; reduced %.) 

Fig. 2—An 18-day rabbit embryo supplied tooth germ treated with Shope papilloma 
virus and transplanted to the brain of a Syrian hamster. Recovered after twenty-eight days. 
(Original magnification, x60; reduced %.) 

Fig. 3.—A 19-day rabbit embryo supplied tooth germ treated with Shope papilloma virus 
ind transplanted to the axilla of a Syrian hamster. Recovered after thirty-three days. 
(Original magnification, x60; reduced %.) 

Fig. 4.—Higher magnification of section shown in Fig. 3 shows greater details of cystic 
irea. (Original magnification, x165; reduced %.) 

Key to Symbols: 


A, Ameloblasts. DP, Dental pulp. 

D, Dentine. Ly, Lymphocytes. 

E, Enamel. Mi, Mitosis. 

K, Keratin. OM, Organic material of enamel, 
O, Odontoblasts. OS, Osteoid. 

Oy, Cyst. VS, Vascular space. 
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Fig. 5.—Rabbit tooth germ obtained from near-term embryo, treated with Shope papil- 


loma virus and transplanted to the brain of a guinea pig. Recovered after forty-four days. 
(Original magnification, 250; reduced 4%.) 

Fig. 6.—Higher magnification of section shown in Fig. 5 shows ameloblast and odonto- 
blast layers in greater detail. (Original magnification, x700; reduced %.) 

Fig. 7.—A 23-day rabbit embryo supplied tooth germ which was treated with Shope 
papilloma virus and transplanted to the anterior chamber of a domestic rabbit. Transplant 
was recovered after sixty-five days and showed activity of epithelial layers at base of tooth. 
(Original magnification, 275; reduced ¥%.) 

Fig. 8—Rabbit tooth germ obtained from 20-day embryo and transplanted to axilla of 
Syrian hamster after being treated with Shope papilloma virus. Recovered after eighteen 
days. (Original magnification, x17; reduced 4%.) 

(For Key to Symbols, see page 551.) 
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Fig. 9.—Rabbit tooth germ obtained from 19-day embryo, treated with Shope papilloma 
virus and transplanted to the axilla of a Syrian hamster. Recovery was made after thirty 
days. (Original magnification, x50; reduced %.) 

; Fig. 10.—Late-term rabbit embryo supplied tooth germ which was treated with the 
Shope papilloma virus and transplanted to a Syrian hamster axilla and recovered after nine- 
teen days. (Original magnification, «110; reduced %.) 

Fig. 11.—Late-term rabbit embryo supplied tooth germ which was treated with the 
Shope papilloma virus and transplanted to the brain of a Syrian hamster. Recovery was made 
ifter twenty-nine days. (Original magnification, x200; reduced %.) 

Fig. 12.—Guinea pig tooth germ from 35-day embryo treated with Shope papilloma virus 
ind transplanted to the anterior eye chamber of a guinea pig. Recovery was made after 
ninty-six days. (Original magnification, x60; reduced 4%.) 

(For Key to Symbols, see page 551.) 
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and their centers became cystic. Along with cellular debris, particles of poorly 
formed enamel and sometimes dentine were found in these areas, and at times 
the fibrillar framework of enamel was also observed. This is shown in Figs. 
3 and 4. Older cells of these papillomatous growths underwent keratin forma- 
tion as new cells were being formed by eell division. In transplants of long 
standing, this rate of cell division at times appeared to exceed keratin forma- 
tion. Among ameloblasts, keratin formation was also evident; it was observed 
that most eells had formed keratin while certain others among them were in 
various stages of mitosis. The ratio of ameloblasts forming keratin to divid- 
ing cells was about 8:1 or 10:1. 

Mineralized tooth structures were usually formed in transplants with a 
loss of morphology. Amounts of enamel, as seen in Figs. 4 and 11, were often 
small and poorly calcified. Dentine formations were observed more frequently 
and were as extensive as that shown in Fig. 9. However, the characteristic 
tubular pattern was generally lacking. Small groups of endothelial cells and 
other cells were noted within dentine formations, along with included vaseular 
spaces, thus giving an osteoid appearance. Pulpal areas were often entirely 
obliterated but were small when they persisted. 

There was a marked positional alteration in odontoblasts. At times their 
shortened stubby processes barely penetrated the faintly staining matrix, and 
most of these cellular extensions lay in a disorderly fashion along the dentine 


border. 
By 25 or more days, the vascularity of these transfers was marked. Nu- 


merous active vessels were observed both within and surrounding these trans- 
plants. Response of the host animals as observed by focal accumulations of 
chronic inflammatory cells was also striking, but these cells did not seem to 
exert any deterring effect on the cellular activity of these transplants. Ocea- 
sionally, Langhans’ giant cells were found near the transplants. 

After exposure to this virus, transplanted guinea pig tooth germs failed 
to exhibit alterations like those of similarly exposed rabbit tooth germs (Fig. 
12). This was true when guinea pig tooth germs were transplanted to the 
same or to alien species (rabbit or hamster). The absence of keratin forma- 
tion in the transplants was striking. The rate of growth, however, of trans- 
plants under such conditions was slower than that observed in normal controls. 


Discussion 


These experiments, involving both the homo- and heterotransplantation 
of rabbit tooth germs at various stages of development, showed, by alterations 
in expected growth and development, that they were susceptible to the Shope 
papilloma virus. 

Results with these embryonic tissues, therefore, do not support previous 
findings of Rous and Beard® but coincide more with the recent observations 
of Greene.’ 

The considerable cellular activity observed at the junction of the outer and 
inner epithelial layers appeared like that observed with methylcholanthrene- or 
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libenzanthracene-treated tooth germs." ** In the present experiments, how- 
ver, reactions of the epithelial layers of tooth germ transplants were con- 
siderably more vigorous. 


; Fig. 13.—Keratin formation from 1:2:5:6-dibenzanthracene guinea pig tooth after eighty- 
five days in the brain of a guinea pig. (Original magnification, 2,400; reduced 4%.) 

Fig. 14.—Keratin formation from Shope-treated rabbit tooth germ after forty-five days 
in brain of a rabbit. (Original magnification X2,400; reduced %.) 


Papillomatous formations as observed in the present instance were not 
observed with eareinogenie hydrocarbons were used. Nevertheless, keratin 
formations and their manner of proliferation were strikingly similar in both 
instances. The same was true of cystic production, except that with this 
papilloma virus there was much more accumulated cellular debris within such 


areas. 
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Not all cells of the inner enamel epithelium or ameloblast layer exhibited 
similar biologie reactions to this virus. Most of these cells underwent degen- 
erative changes, but certain others among them became mitotically active. 
The important factor was this dissimilarity in reaction, for under conditions 
of the present experiments this indicated that these cells were not all alike. 
This renews attention to the potentialities of certain cells among the amelo- 
blasts, particular aspects of which have been considered previously.*® ** 

Another important point was the relation of the odontoblasts to dentine 
formation. The amorphous masses of dentine or dentinoid closely resembled 
osteoid tissue found under other experimental conditions with transplanted 
tooth germs.?. Thus, the question arises as to whether alterations in these cells 
were merely incidental degenerative changes or were specifically induced by 
the Shope papilloma virus as an infecting agent. If the latter is true, since 
this virus has a predilection for epithelium, a re-examination of the origin of 
these cells is necessary. At any rate, because of the ability of this agent to 
induce the changes observed in dentine formation, their specific role (odonto- 
blasts) in its production should be re-evaluated. 

The capability to produce papillomatous proliferations that are similar in 
a species resistant to the virus (hamster) as well as in a susceptible species 
(rabbit) indicated that reactions observed were concerned with the trans- 
planted tissues and not with the host animals. Species specificity of this virus 
is also emphasized by the fact that homo- or heterotransplants of guinea pig 
tooth germs that were exposed to the virus did not produce the same results as 
similarly treated rabbit tooth germ transplants. 

This is true also of the keratin formations as produced in the same or 
alien strains in the present experiments. Successful retransplantation of re- 
covered tissues with reproduction of keratinous proliferations gives additional 
support to the finding that the reactions are characteristic of the transplants 
and do not result from a counteraction by the hosts. 

The similariy of keratin produced with the virus and that produced with 
a known earcinogenie chemical is noted within extreme microscopic limits in 
Figs. 13 and 14. 

Summary 


Growth and development of transplants of species-susceptible tooth germs 
were altered, whether homotransplanted or heterotransplanted. With species- 
resistant tooth germs, whether transplants were made to a species-susceptible 
or a species-resistant strain, no alterations in expected growth and develop- 
ment were observed. The greatest effect was on the epithelial layers of the 
tooth germ transplants. Odontoblasts were also altered in their appearance 
and association with dentine. Both enamel and dentine were changed in ap- 
pearance. Keratin formations and their manner of proliferation were strik- 
ingly similar to those induced by treating tooth germs with polycyelie ear- 
‘einogenie hydrocarbons before transplantation. 
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Erratum 


In the article entitled ‘‘Radiography of the Zygomatie Arches’’ by Nitsche 
and Valyi, which appeared in the January issue of the JouRNAL, the last sentence 
of the fourth paragraph on page 51 should read as follows: ‘‘Exposure time is 
four seconds, kv. 50, Ma 10.’’ 





Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 

A course in clinical oral pathology will be given from 7:30 to 10 P.M. two Wednesday 
evenings a month from October through May (sixteen sessions). The class will be limited to 
thirty students. 

There will be lectures on embryology, hematology, histology, and pathology (illustrated 
by lantern slides, blackboard demonstrations, microscopic slides, ete.) and their clinical 
interpretation. 

Case reports stressing history, clinical findings, x-ray studies, diagnosis, treatment 
(ineluding diagnostic and surgical procedures), histopathologic evidence and prognosis 
will be given by the staff of the Institute and by guest speakers. 

The course is approved by the Board of Edueation of the University of the State of 
New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New 
York 21, New York. 





Middle Atlantic Society of Oral Surgeons 


The next meeting will be held on Wednesday, May 21, 1958, at the Lord Baltimore 
Hotel, Baltimore, Maryland. 

The morning program will consist of a talk on “Diagnosis and Treatment Planning for 
the Cleft Lip and Cleft Palate Patient” by Dr. Herbert Cooper, Founder and Director of the 
Lancaster Cleft Palate Clinic. 

The afternoon program will include a film on new methods of resuscitation and a 


lecture on neuralgia of the face and head. 





American Institute of Dental Medicine 


The fifteenth anniversary meeting of the American Institute of Dental Medicine will 
be held in Palm Springs, California, Oct. 12 to 16, 1958. 

Dr. E. Cheraskin, Professor of Oral Surgery and Oral Medicine, School of Dentistry, 
University of Alabama, will speak on selected subjects from the field of oral biology. 

Dr. 8. I. Hayakawa, San Francisco State College, will discuss “communication” and 
related subjects in general semantics. 

Dr. Joseph C. Muhler, Associate Professor in Biochemistry, Nutrition, and Preventive 
Dentistry at Indiana University, will lecture on the relationship of the endocrine system to 
dental caries, and fluorine metabolism. 

Dr. Hans Selye, University of Montreal, will present his world-famous concept of 
“stress” and the “focal syndrome.” 

: Dr. H. M. Worth, from Victoria, British Columbia, will describe the roentgenographic 
aspects of benign and malignant tumors of the jaws and their diagnosis. 
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Drs. Herbert M. Evans and K. F. Meyer, authorities in the fields of hormones of the 
jituitary gland and virus diseases, respectively, will be featured speakers. Dr. H. Becks 
vill serve as moderator. 

“Diagnostic Clinies” will be introduced this year as a special feature, and the par- 
cipants will be encouraged to bring patient problems with pertinent medical aspects, 
liagnostie data, roentgenograms, ete., for consultation and clarification. 

The official program, with full information, may be secured from the Executive Sec- 
etary, Miss M. Lewis, 2240 Channing Way, Berkeley 4, California. 





The American Board of Oral Pathology 


The Board will give its annual examination for certification on Dec. 6 and 7, 1958. 
‘he place of the examination will be announced when the geographical location of the 
ipplicants has been determined. 

All applications should be completed and forwarded to the secretary, Donald A. Kerr, 
D.D.S., University of Michigan School of Dentistry, Ann Arbor, Michigan, before July 1, 
1958. 


Information relative to certification can be obtained from the secretary. 





Southern California Academy of Oral Pathology 
1958-1959 Program 
Feb. 18 Oral Manifestations of Dermatologic Lesions. Douglas F. Baldridge, M.D. 
March 18 Pathology of the Temporomandibular Joints. Robert M. Ricketts, D.D.S. 
May 11 C.M.E. Dental School Program. Loma Linda. 
Sunday afternoon) 
June 17 New Concepts in Hematology and Wound Healing. Gurth Carpenter, M.D. 
Sept. 16 Treatment of Oral Mucosa Membrane Lesions With Cobalt 60. Roy W. 
Johnson, M.D. 
Oct. 21 Photography—Principles and Application. Mr. Lloyd Matlovsky. 
Nov. 18 Repair of Bone—Union and nonunion. Marshall R. Urist, M.D. 
Jan. 20, 1959 Report of Research on Interpretation of Zimmer and Parma Methods of 
Roentgenographic Examination. Staff, Department of Oral Surgery, 
University of. Southern California. 
Feb. 17, 1959 Tumors of the T.M.J. Originally Misdiagnosed as Functional Occlusion Dis- 
orders. Donivan Jackson, D.D.S., Leland Reeve, D.M.D., and Samuel 
Perzik, M.D. 





University of Santo Domingo to Offer Postgraduate Courses in Latin America 
During Summer of 1958 


The University of Santo Domingo College of Dentistry announces three courses to be 
given in conjunction with the University of Alabama School of Dentistry. These three pro- 
grams will be held in Ciudad Trujillo, Dominican Republic. 

Dr. E. Cheraskin will give a course in ‘‘Oral Medicine’’ July 7 through 11, 1958. 

Dr. William L. MeCracken will present a course in “Prosthodontics” Aug. 4 through 
S, 1958. 

Dr. Rene A. Puig Bentz of the University of Santo Domingo will offer a course in 
‘Oral Surgery” Sept. 1 through 5, 1958. 

For further details, contact Dr. Fernando Camino Cestero, Dean, University of Santo 
Domingo College of Dentistry, Ciudad Trujillo, Dominican Republic. 
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Reviews of New Books 


A Manual of Orthodontics. By Hallam Gresham. Christchurch, New Zealand, 
N. M. Peryer, Ltd. 200 pages, 127 illustrations. New Zealand price, 57/6. 


An understanding of growth and development of the head, and especially 
the dentition, is important to all dental practitioners. The masticatory system 
is essentially a functional unit, the development of which is intimately related 
to that of the face. In this text the subject material is divided into three major 
headings: (1) normal development and growth of the face and jaws as they 
affect the positions of the teeth, (2) study of etiology and prevention of mal- 
occlusions, and (3) therapy. The text is written in a clear, precise manner and 
is recommended to all dental practitioners. 


The Design and Construction of Removable Orthodontic Appliances. By C. 
Philip Adams. Bristol, England, John Wright & Sons, Ltd. 120 pages, 
143 illustrations. 


The second edition of this book was published two years after the first, 
thereby attesting to the popularity and need for this text. Very few such texts 
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have described the removable orthodontic appliance so fully, both in technique 
and in theory. The illustrations not only augment the written material but are 
of such clarity that they develop a theme of their own. This second edition is 
most highly reeommended, not only to orthodontists but also to general practi- 
tioners who wish to do minor tooth movement in conjunction with the restora- 
tion of missing teeth and for periodontal therapy. 


Diseases of the Nose, Throat and Ear. By Howard Charles Ballenger, M.D., 
F.A.C.S., Professor Emeritus of the Department of Otolaryngology, North- 
western University Medical School and Surgeon, Department of Otolaryn- 
gology, Evanston Hospital, Evanston, Illinois; and John Jacob Ballenger, 
B.S., M.S., M.D., Associate in the Department of Otolaryngology, North- 
western University Medical School, and Associate Surgeon, Department of 
Otolaryngology, Evanston Hospital, Evanston, Illinois. Philadelphia, Lea 
& Febiger. 968 pages, 550 illustrations, 11 color plates. Price, $17.50. 


This is the tenth edition of a deservedly popular textbook of otolaryngol- 
ogy. Its general format has remained essentially unchanged in the fifty years 
since the first edition appeared in 1908. 

As the authors state in their preface, it is something of an encyclopedic 
work, and it fulfills its funetion well. It is an excellent reference source for 
all of the time-tested operative procedures which were developed and perfected 
in the preantibiotie days and illustrates many of the intranasal and mastoid 
operations with beautiful plates, eleven of which are in color. 

Some sections of the text do not appear to reflect current opinions regard- 
ing certain proceedures, namely, the almost universal discarding of intubation 
in favor of tracheotomy for laryngeal diphtheria, galvanic labyrinthine tests, 
ossiculeetomy, ete. It is regrettable that this fact is not made clear to the 
reader in the diseussion of certain diseases. 

The entire section covering bronchoesophagology has changed very little 
in the past several editions and is not now a true picture of this aspect of the 
specialty as it is practiced in most areas of the country. 

In summary, it is an excellent text for the budding and practicing 
otolaryngologist and a superb reference and eneyelopedie source for the non- 


otola ryngologist . 
J. R. CHANDLER. 


Le displasie del Cavo Orale. [by Professor Cesare Enrico Pini and Carlo 
Braceini of the Instituto Stomatologico Italiano, Parma, Italy. Parma, 
Officina Grafica Fresching, 1957. 


In this monograph the authors deseribe dysplastic growths of the oral 
cavity which may affect the epithelial tissue (leukoplakia), the osteopara- 
dontal mesenchyma (epulis or paradontoclastoma and osteoclastoma) and, 
simultaneously, the epithelium and underlying stroma (polypus and papilloma). 

They point out that various etiological factors (tobacco, galvanism, 
chronie irritation, and various chemical or bacteriologie agents) play an im- 
portant role in their development and that they should be differentiated from 
neoplastic processes of which they definitely do not represent the initial stage. 

The microseopie studies in this monograph are excellent. 


K. H. T. 
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BOOKS RECEIVED 
Books received are acknowledged in this department, and such acknowl- 
edgment must be regarded as a sufficient return for the courtesy of the sender. 
Selections will be made for review in the interests of our readers and as space 
permits. 


Dental Clinics of North America. Symposium on Emergencies in Dental Prac- 
tice. James R. Cameron, D.D.S., Guest Editor. July, 1957. 


Symposia on I. New Developments in Operative Dentistry (Drexell A. Boyd, 
D.D.S., Guest Editor) and II. Differential Diagnosis of Prosthodontic Used 
(Raymond J. Nagle, D.M.D., Guest Editor). March, 1957. 


Symposia on I. Tumors of the Oral Regions (Hamilton B. G. Robinson, D.D.S., 
M.S., Consulting Editor) and II. Modern Practice in Endodontics (Robert 
G. Kesel, D.D.S., M.S., Consulting Editor). Philadelphia and London, 
W. B. Saunders Company. Price, $14.00. 





Abstracts 
of Current Literature 


ORAL MEDICINE 
Medical Problems Related to Dentistry. Cardio-Vascular Aspects. W. A. Jeffers. Penn- 


sylvania State Dent. J. 21: 132, November, 1956. 


An occasional patient may have such faulty dentition that proper mastication is 
mpossible, and an element of malnutrition may be at least aggravating his heart disease. 
\ much more common problem is seen among patients with rheumatic or congenital heart 
disease in whom dental caries presents the threat of blood stream invasion and subacute 
bacterial endocarditis. It has long been the author’s custom to urge patients with rheu- 
natie heart disease to visit their dentists twice annually for careful examinations, full- 
mouth dental x-rays, and such corrective action as is required. Since it is preferable that 
such patients with teeth suspected of harboring infection despite conservative therapy 
should have extractions, it then becomes essential for physicians and dentists to pursue 
a course of action in keeping with both the medical and the dental problems. Frank 
discussions will avoid unnecessary risks and wili ensure the best care for the patient. 
Usually it is desirable to start an antibiotic prior to extraction and to continue it for 
about two days afterward. 

Physicians welcome communications from their dental confreres who may be anxious 
to have information concerning the medical status of patients who are to be subjected to 
major or minor oral surgery. Frequently the chief medical problem is one of cardiovascular 
disease. Sometimes the medical problem is so incapacitating that only the most conserva- 
tive dental therapy can be performed. Conversely, extensive oral surgery sometimes must 
he done on patients with severe myocardial damage or marked hypertension. For these 
poor risk patients, hospitalization is advisable if not mandatory. Prior to operation, the 
best course of action is planned in conference between the oral surgeon, the anesthesiologist, 
and the physician. 

T. J..G. 


ORAL SURGERY 


Hemorrhagic Telangiectasia (Rendu-Osler-Weber Disease). A. M. Vaughn, M. S. White, 

and G. H. McCoy. Arch. Surg. 76: 167, January, 1958. 

The commonest sites of bleeding in hemorrhagic telangiectasia are the lips, tongue, 
buccal mucosa, palate, conjunctivae, and pharynx. Bleeding also may originate in the 
bladder, intestines, liver, kidneys, and stomach. 

\ case is reported in which there was severe gastrointestinal bleeding; as well a: 


telangiectasis of the lower lip, gingiva, and base of the tongue. 
J. C. 
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MALIGNANT ORAL TUMORS 


Surgical Reconstruction of the Mandible. O. H. Stuteville. Plast. & Reconstruct. Surg. 

19: 229, March, 1957. 

Surgical reconstruction of the mandible may be necessitated by congenital deformity, 
traumatic injuries, or surgical treatment of a diseased part. The shape and size of the 
mandible differs in each case. 

Reconstruction of the mandible by bone grafts from the rib, the costal arch, and 
the ilium are discussed. 

Case reports with roentgen illustrations are presented. 


A Survey of Tongue Cancer Over a Fifteen-Year Period in a General Hospital. D. P. 
Shedd, N. L. Schmidt, and C. H. Chang. Surg., Gynec. & Obst. 106: 15, January, 
1958. 

Ninety-one patients with cancer of the tongue (sixty-one males and fifteen females) 
were observed. The median age was 65 years. 


Small and early lesions can be cured by either good surgery or good radiotherapy. 
The superiority of irradiation versus surgery in the treatment of cancer of the tongue is 


difficult to interpret. 

Three-fourths of the patients received irradiation therapy for primary cancer of the 
tongue. 

The five-year cure rate of patients treated (ninety-one) by either surgery or irradiation 
was 20.4 per cent. The results are discouraging and point out the necessity of improvement in 


the approach to this problem. 
e. 35 


Cancer of the Tongue: A Study Based on 653 Patients. S. Cade and E. S. Lee. Brit. J. 
Surg. 44: 28, January, 1957. 


Carcinomas of the tongue are classified as proliferative, ulcerative, and infiltrative. 
The group of cancers in this study consisted of 645 epidermoid carcinomas, 3 lympho- 
epitheliomas, 2 transitional cell carcinomas and 1 angiosarcoma, 3 adenocarcinomas and 1 
plasmacytoma. Lesions of the anterior two-thirds of the tongue were treated by radium 
implantation. External x-ray irradiation was used. When the lesion was inaccessible to 
implantation, when the mandible was involved, or when cervical nodes were invaded, the 
patients were treated by surgical methods if their general condition warranted it. 











Operative Oral Surgery 


CHRONIC PAROTITIS 


With Illustrative Case Report 


Louis MANpbEL, D.D.S., ANp Harotp BaurmMasH, D.D.S., New York, N. Y. 


CCASIONALLY, a protracted distressing infectious condition involving 

the parotid gland manifests itself clinically. Such a situation usually 
does not afford an opportunity to correlate the results of a history and clinical 
examination with the sialographie studies and pathologie findings. Yet, it is 
the interrelationship of these findings that reflects the objective and sub- 
jective symptomatology experienced by the patient. 

Chronic parotitis is characterized by intermittent recurrent, usually pain- 
ful, swellings embracing one or both parotid glands and by the frequent ap- 
pearance of pus in the saliva. Usually there are periods of acute suppurative 
exacerbation alternating with the more quiescent stages, during which time 
the patient is relatively symptom-free. As with other parotidites, infection 
plays an important role, but it appears to be secondary to an already weakened 
and susceptible parotid gland in which some initial interference with normal 
secretion probably has occurred. The consequent failure of adequate ductal 
lavage seems to facilitate ascending infection from the oral cavity. The in- 
fection, in turn, results in acinar destruction and fibrotic replacement, causing 
an additional secretory diminution superimposed over the original factor con- 
cerned with decreased salivary flow. 

This sequence of events has been confirmed experimentally. Seifert? was 
able to demonstrate that a xerostomia will lead to an increase in oral bacteria, 
most marked in the region of the orifice of Stensen’s duct. Claisse and Dupré,? 
in their study with dogs, failed to produce a secondary parotitis in normal 
animals by smearing the parotid duct’s orifice with microorganisms and by 
injecting virulent bacteria into the duct. However, when the general vitality 
of the animals was depressed by starvation or when drugs were utilized to de- 
crease salivation, infection of the gland could be produced easily by either of 
these means. The clinical experiments by Berndt, Buck, and Buxton® con- 
firmed the possibility of such an ascending infection. These experiments, 





From the Division of Oral Surgery, School of Dental and Oral Surgery, Columbia Uni- 
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plus the observations of Hobbs and Sneierson,* * Schroff,® and Thoma,’ give 
eredence to the theory that oral bacteria, by ascending the ductal system, 
eventually can become lodged in the smaller duet radicals and/or glandular 
parenchyma to give rise to a bacterial parotitis. In further support of the 
theory of ascending infection from the mouth are the deductions of Anspach 
and Griffeth.2 They were able to demonstrate that, following the oral applica- 
tion of certain metallic drugs, some absorption of these drugs into the ductal 
tree was displayed radiographically. 

The pathologic studies of Londe and Pelz® sustain the theory of glandular 
contamination by bacteria. They report that experimental obstruction of the 
parotid duet only produces glandular atrophy without the marked increase 
in the connective tissue element that is observed in chronic inflammation of 
the parotid gland. Accordingly, it can be concluded that an inflammatory 
condition of the parotid gland, substantiated by histologic testimony of wide- 
spread fibrosis, is due to infection and not the result of blockage alone. 

Once the ductal system is involved, a persistent catarrh of the major 
and minor ducts develops, characterized by the production of viscous muco- 
pus. This mucopus originates from a ductal inflammation with excessive 
mucous secretion, leukocytic invasion, and cellular death from the bacterial 
irritation. In addition, duct cells proliferate, eventually shed, and are incor- 
porated into the mucopus. Inadequate ductal lavage with damming and stag- 
nation of saliva are the obvious consequences of mucopus formation in the 
ductal system. As a result, bacteria (Staphylococcus aureus, Streptococcus 
viridans, Streptococcus hemolyticus, and pneumococus)® *°!* can ascend more 
readily through the stagnating saliva to complicate the already existing sialodo- 
chitis and give rise to an infectious condition of the parotid gland. 

When infection with bacterial localization in the gland proper occurs, a 
chronic condition may ensue if the involved glandular parenchyma remains 
partly resistant to the invading organisms and the natural defensive mecha- 
nisms are not sufficient to cause the total eradication of the pathogens. Thus, 
such an equilibrium between infection and defense may be reached that the 
invading organisms are held in abeyance and only subclinical symptoms exist. 
This equilibrium is subject to disruption when the general resistance (defense) 
of the patient is lowered and/or the infection is augmented by the introduction 
of greater numbers of bacteria or more virulent bacteria. It is at this time 
that the chronic simmering infectious condition will undergo an acute exacer- 
bation. 

In view of the fact that the glandular parenchyma and ducts, under nor- 
mal cireumstanees, are resistant to the invasion of mouth organisms, there 
must be some initiating predilecting factors favoring infection. Diminution 
of salivary secretions appears to be the prime predisposing instrument. It 
is well known that patients undergoing acute febrile states, debilitating dis- 
“ eases, and recovery from major surgery may develop an acute suppurative 
parotitis. According to Payne, the accepted version of this association seems 
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to be dependent primarily upon a decreased salivary flow resulting from de- 
hydration associated with blood loss and vomiting, a continued febrile state, 
inadequate fluid intake, and the failure to stimulate salivary flow because of 
insufficient mastication. All of these factors, combined with a poor oral 
hygiene and decreased resistance, pave the way for the ascending ductal 
infection. The lowered general resistance of these patients allows the infee- 
tion to gain a foothold and spread through the gland proper. With the sub- 
sidence of the symptoms of acute infection and restoration of the patient to 
good health, the parotid gland apparently returns to normal, but it may be 
subject to subsequent incursions because of the acinar destruction that it has 
sustained. 

In an obstructive sialadenitis, stagnation and diminution of the delivery 
f the secretions, as a result of blockage by strictures and/or calculi, render 
the gland (usually the submaxillary) susceptible to an ascending bacterial 
invasion from the oral cavity. The blockage is the agent that interferes with 
the seeretory stream. In sialolithiasis, a nonspecific chronic inflammation is 
facilitated by salivary retention and stagnation caused by and secondary to 
sialolith formation. The threat of the development of a salivary colic, with its 
acute suppuration, is ever present and on oceasion makes itself evident clinically. 

It has been pointed out that in Sjégren’s syndrome xerostomia is fre- 
gently the initial phase.’* ?® The cause of the xerostomia is in doubt, but one 
of the prevalent theories is that, due to some involvement of the autonomic 
nervous system, there is a failure of normal parasympathetic activity. Conse- 
quently, less saliva is produced, allowing for the migration of oral bacteria. 
Associated with the salivary gland symptoms ean be found the all-important 
keratoconjunctivitis siceca resulting from a diminution in lacrimal secretions. 
In addition, rhinitis sieea, pharyngitis sicca, and laryngitis sicea developing 
from decreased glandular secretions in the nasal cavity, pharynx, and larynx, 
respectively, are frequent findings.” 

Emphasis must be placed on the fact that those cases which demonstrate 
characteristic traits of known clinical entities should be listed under the names 
of those pathologie processes. The title ‘‘chronic’’ is merely descriptive and 
only serves to deseribe those conditions in which the basic etiology is obscure 
and there are no associated systemic symptoms enabling the investigator to 
diagnose the culpable pathologie process definitively. 


Case Report 


R. M., a 50-year-old Caucasian man, presented with a five-day complaint of swelling 
and pain involving the right parotid gland. 

Present Illness.—Questioning elicited a great deal of pertinent positive and negative 
information. The history of the right parotid involvement dated back seven years. At 
that time a painful right parotid swelling had developed for the first time. The patient 
stated that he had been undergoing no particular period of illness or medical disturbance. 
Within one week, the condition had resolved spontaneously. After a repeated series of 
similar episodes during the ensuing year, the patient had sought medical care. Exami- 
nation had revealed the absence of sialoliths, involvement of any other major salivary 
glands, ophthalmic disturbances, or any related medical history. Except for the right 
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parotid disturbance and a moderate xerostomia, the patient had experienced no discomfort 
and had been in good general health. Clinically, an acute suppurative process with pus 
exuding from the orifice of the right parotid duct had been evident. Supportive therapy 
had been of some value, with the acute parotid symptoms subsiding over a period of weeks. 

Attempts at therapeutic dilation and sialograms for diagnostic purposes had been 
made. Both procedures had proved unsuccessful. The duct could be probed for only a 
short distance, and this was accomplished only with great difficulty. As a result, the 
clinical introduction of the contrast medium had been a failure. No visualization of the 
arboreal ductal pattern had been obtained and, inadvertently, some of the medium had 
been deposited in the soft tissues of the cheek. 

A decision to utilize radiotherapy had been made. This was based on its empirical 
use as an anti-inflammatory agent. Over a period of two weeks, four treatments of 100 
r (in air) each had been applied to the right parotid gland. Within one month the residual 
swelling had subsided and a more normal-appearing, but somewhat diminished, saliva had 
been observed leaving the right parotid duct. 

Following the radiotherapy, the patient had been symptom-free for a period of two 
years. At the end of this time and for the following four years, he had developed painful 
suppurative right parotid swellings that were of short duration (two to five days), and no 
treatments had been obtained. 

Five days before the present consultation, he had experienced an exceptionally severe 
acute episode of pain and swelling. This latest exacerbation led to his decision to seek further 
attention. 


Clinical Examination.—Extraorally, there was visible a marked swelling involving the 
soft tissues of the right parotid area (Figs. 1 and 2). There was exquisite tenderness, even 
to gentle palpation. It was difficult to ascertain by palpation the clinical presence of 
gross pus because of the tense, enveloping, fibrous parotid capsule. No enlarged nodes were 
discovered. Intraorally, the oral hygiene was noted to be poor. A free flow of pus exuding 
from the right Stensen’s duct was visible (Fig. 3). 

A radiographic study of the right parotid area revealed the presence of several 
minute, spherical, markedly radiopaque bodies. These were interpreted as being in Sten- 
sen’s duct and/or the soft tissues of the cheek. Although there was a slight change in 
relationships, it was felt that these bodies represented the residue of the retained contrast 
medium introduced some six years previously during the abortive sialographic procedure. 


Course.—The immediate treatment was aimed at reducing the acute symptoms. Sup- 
portive therapy included systemic penicillin, warm saline mouthwashes, adequate diet, 
inereased fluid intake, rest, and citrus fruits to stimulate salivary lavage of the ducts. 
Cultures of the free-flowing pus revealed the presence of Streptococcus viridans, enterococci, 
and Neisseria catarrhalis. All of these organisms were sensitive to a wide range of anti- 
bioties, including bacitracin. As a result, daily systemic penicillin and bacitracin irrigations 
(1,000 units per cubic centimeter) of the right parotid duct were administered. Despite this, 
the acute symptoms subsided only gradually over a two-month period. Frank suppuration 
exuding from the parotid duct no longer was evident. Probing of the duct to break up any 
blockages and allow for a free salivary flow was of little avail at this stage. At no time 
was the duct probed to a depth of more than 1 em., and even this was done laboriously. No 
calcific obstructions were encountered with the probe, but a clinical impression of ductal 
fibrosis and luminal stenosis was obtained, 

With the remission of the acute process, a sialogram was performed to aid in the diag- 
nosis and determination of the prognosis of the right parotid gland. A standard viscous 
contrast medium (halogenized peanut oil) was used. The attempt to introduce the oil through 
the ductal tree proved to be arduous. It was obvious that scarcely any of the radiopaque 
material was successful in reaching the secondary and tertiary ductal radicals. Pressures 
on the syringe only caused the oil to back up through the ductal orifice into the mouth. This 

“was interpreted as evidence that the major duct lumina had been narrowed by the results of 
a chronic inflammatory stenosis and/or contained luminal inflammatory products. The caliber 
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Fig. 1 
Fig. 2 
Fig. 3 
Stensen’s duc 


.—Extraoral appearance of right parotid swelling. 

.—Lateral view with parotid swelling delineated by skin pencil. 

-—Intraoral view demonstrating suppurative material exuding from orifice of right 
t. 
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of the lumen was such that it prevented the ascent of the heavy molecular peanut oil. Utili- 
zation was made of the ethyl ester of the iodinated fatty acid of poppyseed oil (3 c.c. 
Ethiodol). No marked difficulty in obtaining a sialogram was éncountered with the use of 
this ultra fluid aqueous medium. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Lateral view of sialogram of right parotid gland. 
Fig. 5.—Posteroanterior view of sialogram of right parotid gland. 


The sialographic study reflected the absence of a recognizable ductal pattern (Figs. 
4 and 5). Instead, there was a marked pooling of the contrast medium throughout the gland 
proper. It may be inferred that the pooling represented the extensive ductal and parenchymal 
destruction originating from the protracted chronic infection interspersed with periods of 
acute suppuration. The consequent tissue destruction resulted in the liberation of the radio- 
paque contrast solution from the confines of the ductal tree into the surrounding interstitial 
tissue. It is interesting to observe the absence of any definitive outline to the major parotid 
duct. Rapid spontaneous discharge into the mouth was enhanced by the fluidity of the 
medium. In addition, the diameter of the lumen was so small that the contrast medium 





Volume 11 CHRONIC PAROTITIS 571 
Number 6 
reached the gland proper only as a result of the mechanical pressure exerted during its intro- 
duction. Once this procedure was terminated, the tissue tone was sufficient to milk the por- 
tions of the aqueous Ethiodol contained within the major ducts into the oral cavity. 
Follow-up radiographs (forty-eight hours) revealed the failure of the medium to empty 
from the gland. One week later a large amount of the Ethiodol was still visible in the body 


f the right parotid gland (Fig. 6). The inference gained was that the radiopaque medium 


Fig. 6.—One week after sialography. Lateral view demonstrating retained contrast medium 
in right parotid gland. 


Fig. 7.—Lateral view of right parotid area subsequent to surgery. Arrows indicate residual 
contrast medium in buccal soft tissues. 


liad diffused through the damaged or destroyed duct walls and was now retained and localized 
Once the Ethiodol (or any contrast medium) had 


the surrounding interstitial tissue. 
left the ductal system, it could not readily find its way back to drain into the mouth. 
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A diagnosis of chronic parotitis with an unknown basic etiology was made. Extensive 
parotid tissue destruction resulted from the long-standing chronic infection. The fibrotic 
stenosis of Stensen’s duct secondarily resulted in glandular atrophy. The inevitable conclu- 
sion, indicating a malfunctioning gland with a persistent smoldering infection, was reached. 
As a result, the decision was made to remove the diseased tissue surgically. No other treat- 
ment plan could effectively eradicate the infective focus and afford permanent subjective 










relief, 

Operative Procedure.—The patient was admitted to the Presbyterian Hospital, where 
the superficial lobe of the right parotid gland was surgically removed. Identification of the 
facial nerve, facilitated by the use of faradie current, permitted the resection of the entire 
Along with the superficial lobe, Stensen’s duct was 







superficial lobe of the parotid en bloc. 
dissected free up to the anterior aspect of the masseter muscle. 






Postoperative Course.—The postoperative course was uneventful. The slight facial 
paralysis that was evident was attributed to the inadvertent surgical trauma sustained 
by the facial nerve during the parotidectomy. 

Postoperative radiographs indicated the absence of any retained radiopaque material 
in the region of the gland proper. Some droplets were noted in the buccal soft tissues 
and probably represented remnants of the original spillage some six years before (Fig. 7). 









Pathology.—The pathologist’s report of the removed glandular tissue was as follows: 





Gross: The specimen consists of a portion of the parotid gland weighing 11 
grams, firmer than normal in consistency, and measuring 4 by 3.5 by 1 em. 
Stemming outward from the gland at one margin is a portion of the thick-walled 
parotid duct, measuring 1.5 em. in length, with an average width of 4.5 mm. 
The external surface of the gland is roughened with attached fibrous shreds 
(Fig. 8). The cut surface is yellow and lobulated, with the lobules varying in 
size and configuration and separated from each other by bands of fibrous tissue 








of varying thickness. 

Microscopic: Multiple sections of the parotid gland show atrophy of the 
lobules with a marked interstitial plasma-cell and lymphocytic infiltration (Fig. 
9). Focal areas of fibrosis are also present. The acini are decreased in number. 
Some of the ducts and acini are dilated, their lumens filled with neutrophils. 
The parenchymal fat shows evidence of necrosis with an interstitial infiltration 
of histiocytes and occasional multinucleated giant cells of the foreign body type. 
Many of the smaller ducts show slight to moderate thickening of their walls. 

Cross sections (Fig. 10) and longitudinal sections (Fig. 11) of the major 
parotid duct were made. A marked fibrous thickening of the wall, associated 
with a moderately severe infiltration by chronic inflammatory cells, was present. 
A decrease in the caliber of the lumen is evident. 











Diagnosis: Chronic parotitie sialadenitis. 





Follow-up.—A one-year fol’>w-up indicated that the patient had developed no further 
parotid pain or discomfort. Except for a barely noticeable dryness of the mouth, he was 
entirely free of subjective symptoms relating to the right parotid gland. Facial nerve 
function had returned to within normal limits. 

An intraoral examination failed to locate the orifice of the right Stensen’s duct. 
Manual manipulation over the remnants of the right parotid gland failed to cause a visible 
discharge of saliva into the oral cavity. 








Discussion 







It is interesting to conjecture as to the reasons for the development of 
‘ the chronic parotitis. Initially, some unknown primary situation predisposed 
to the development of the parotitis. Probably salivary diminution with the 
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Fig. 8.—A, Gross appearance of removed surgical specimen. 
B, Radiograph of removed surgical specimen demonstrating retained contrast medium. 
Pin inserted into lumen of Stensen’s duct. 
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Fig. 9.—A, ( 835) Parotid lobule demonstrating marked round-cell infiltration and 
fibrotic replacement of parenchyma. (Magnification, x35; reduced 4.) 

B, (A54835) Note paucity of serous acini. A, round-cell infiltration; B, periductal 
fibrosis; C, serous acini. (Magnification, X180; reduced \.) 
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Fig. 10. 


Fig. 11. 


Fig. 10—(A54835) Cross section of Stensen’s duct. Lumen (A) diminished in diam- 
eter with absence of epithelial lining. (Magnification, x35; reduced \.) 

Fig. 11.—(A54835) Longitudinal section of Stensen’s duct. Note marked fibrosis of 
the ductal wall with chronic inflammatory cell infiltration. Lumen (A) lined by granula- 
tion tissue. (Magnification, x40; reduced %%.) 
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ascent of oral organisms played an important secondary role. Once an in- 
fectious foothold was gained in the glandular tissue, a chronic condition 
evolved. The introduction of further infection was facilitated by several 
factors. A weakened gland, with a progressively diminishing salivary seere- 
tion as a result of continued infectious destruction, favored further contamina- 
tion. Blockage with stagnation of salivary secretions, resulting from stenosis 
and the presence in the lumen of inflammatory exudates, seconded by a poor 
oral hygiene, aided and abetted the bacterial invasion. All of these elements 
played a role in development of the culminating picture of intermittent acute 
suppurative exacerbations of a chronic parotitis. 

It is possible that the therapeutic irradiation which the gland received 
favored a further decrease in secretions as a result of its fibrotic effects. Small 
amounts of radiation favorably influence healing of certain infections, the 
results being best in acute conditions. The method of action is not clear, but 
it has been observed that polymorphonuclear leukocytes increase in number in 
an irradiated area. In addition, it has been postulated that destruction of lym- 
phocytes, with the release of intracellular contents, is responsible for the favor- 
able effect. Possibly the answer is found in an altered local immunologic 
phenomenon.”° 

In this case the early attempts at sialography with the iodine- and chlo- 
rine-containing peanut oil were unsuccessful because of the viscosity of the 
substance. Suecess was obtained with the more fluid Ethiodol. It is of 
importance to note that many oils, poppyseed and peanut oil included, favor an 
adverse tissue change and incite a foreign body granulomatous reaction.*» 
The iodinated ethyl ester of the fatty acid of poppyseed oil (Ethiodol) does not 
have the ability to produce these tissue changes. Consequently, such a medium 
would be indicated for sialographie use, especially in those situations in which 
prolonged retention of the contrast medium is to be suspected. X-ray pictures of 
the surgical specimen testified to the retention of contrast medium within the 
glandular parenchyma despite the fact that the sialographie studies had been 
performed four weeks prior to surgery, thus substantiating the need for Ethiodol 
(Fig. 8, B). 

The deep lobe must be assumed to be significantly involved in the in- 
feetious process. The surgical removal of the larger superficial lobe along 
with the mode of entry of infection (the duct) grossly eliminated the main 
site of infectious changes. The enucleation of Stensen’s duct prevented 
further contamination by oral organisms. With the removal of the gross 
infectious focus and its pathway, the normal defensive mechanisms of the 
body were deemed adequate to destroy any residual infection in the deep lobe 
with eventual fibrotic atrophy of the glandular residue. 

In dealing with parotid gland disturbances, it is best to remember that 
latent symptoms may become evident years after the parotid swelling. With 
their occurrence, a more accurate and precise diagnosis concerning the basic 
etiology may be made. However, this case was classified as a chronic parotitis 
because neither a basic etiological factor nor associated symptoms were found 


at this time. 
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Summary 

An attempt to clarify the meaning of chronic parotitis is made. Emphasis 
is placed on the role played by a diminution of the production and/or delivery 
of salivary secretions in favoring an ascending oral infection in some parot- 
idites. 

A ease report of chronic parotitis with an obscure primary etiology is 
presented. The probable sequence of events, subsequent to the basic under- 
lying etiological factor, is considered. 

Indications for the use of the nonvisecous and nonirritating Ethiodol are 
discussed. 

The authors wish to thank both Dr. Raffaele Lattes of the Department of Surgical 
Pathology and Dr. Robin Rankow of the Department of Surgery for their cooperation. 


The contrast solution, Ethiodol, was obtained through the courtesy of E. Fougera and 
Company, Hicksville, New York. 
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RECURRENT AMELOBLASTOMA FOLLOWING 
HEMIMANDIBULECTOMY 


Report of a Case 


Louis W. Scuuurz, M.D., D.D.S.,* SunpEer J. Vazirani, D.D.S.,** AND 
MicHaeu H. Dyer, B.S., D.D.S.,*** Cuicago, ILL. 


HE ameloblastoma is a benign, radio-resistant neoplasm of odontogenic 

origin. The clinical features and histopathology of the tumor are well 
known. Management remains a moot question, however, primarily because 
the tumor has a persistent tendency to recur locally. 

Total enucleation can result in complete cure. However, the architectural 
pattern of the tumor: is such that complete removal is seldom, if ever, achieved 
by enucleation. Radical resection, therefore, has become the most widely used 
form of therapy. Even after radical resection, however, there is recurrence 
in approximately 13 per cent of the cases,? and the recurrence may occur even 
twenty-five years after the original surgery.*® 


Levy and colleagues* believe that there is a tendency to recurrence the 
minute the excised tumor area completely closes over. They noted that there 
was no evidence of recurrence so long as the area housing the tumor growth 


was kept open. 
The following case is reported because it illustrates the problems en- 
countered in the clinical management of recurrent ameloblastoma. 


Case Report 


J. H., a 49-year-old white man, had been in excellent health except for many episodes 
of recurrent masses in the right mandible and facial bones during the past twenty years. 
Onset and Course.—In 1937 the right lower third molar was restored with amalgam. 
This tooth was extracted in 1943. No preoperative dental roentgenograms were taken. 


Healing was prolonged. The patient believed that he had quite a “big hole” in the extrac- 


tion area. 

A swelling developed in the right mandibular third molar area in 1947. Under local 
anesthesia, a “bone cyst” was removed by an oral surgeon. This was diagnosed as “cyst 
of the mandible.” In the following six months a recurrent swelling developed in the same 
area, 

In 1948 the patient presented at the Presbyterian Hospital in Chicago, Illinois, with 
a solitary, solid tumor mass involving the right ascending ramus and body of the mandible, 


From the Department of Surgery, Division of Oral Surgery, University of Illinois, College 
of Medicine, Research and Educational Hospitals, and Presbyterian-St. Luke’s Hospital. 
“a —- before the American Dental Association, ninety-eighth annual session, Nov. 4 
O ts vol. 

*Clinical Associate Professor of Oral Surgery. 

**Chief Resident in Oral Surgery. 

***Intern in Oral Surgery. 
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anterior to the right first molar area. The mass was nontender and appeared to be benign. 
General physical examination and laboratory data were not remarkable. The patient was 
admitted to the Presbyterian Hospital on Oct. 12, 1948, for radical resection, and a right 
hemimandibulectomy was performed. The pathologic diagnosis was “adamantinoma of the 
mandible.” 

The patient was seen periodically and was quite well until 1954. In August, 1954, 
he returned to the Research and Educational Hospitals with a mass in the right temporal 
region. According to the patient, the mass had increased gradually and had been painful 
intermittently but was nontender. 

Physical examination on Aug. 12, 1954, revealed a well-developed, well-nourished 
46-year-old white*man who appeared to be in excellent health. The blood pressure was 
124/84 mm. Hg; the pulse rate was 86 and regular. The mass in the right temporal region 
measured 5 em. in its greatest diameter. The mass was sessile, firm, nontender, and some- 
what rubbery in consistency but without fluctuation. A well-healed surgical scar was 
noted in the right preauricular area. 

Head and neck examination was otherwise negative. The routine roentgenographic 
studies of the jaws, sinuses, facial bones, and chest area revealed no evidence of pathology. 


Clinical diagnosis was deferred. 

The mass was aspirated. Approximately 2 ¢.c. of bloody fluid was obtained. Cyto- 
logie study showed several large clumps of small cells with hyperchromatic nuclei and 
scanty eytoplasm. The origin and nature of these were not clear, but they did not appear 
to represent any normal soft tissue or bone component. Interpretation: Class II atypical 


cells. 

The patient was admitted to Research and Educational Hospitals and, under local 
anesthesia, an inverted “J”-shaped flap was elevated in the right temporal region. The 
tumor was encapsulated and was embedded in temporal muscle. It was slightly larger 
than a silver dollar and about 2 em. in thickness. The mass was removed in toto. The 
flap was returned and sutured into position by simple interrupted 00000 nylon suture ma- 
terial. The wound healed by first intention. 


Pathologic Findings.— 

Gross: The formalin-fixed specimen consisted of a tannish yellow, firm mass measuring 
5 by 3.5 by 1.5 em. Both surfaces were completely covered by a thin, shiny membrane. 
In one border, fragments of skeletal muscle and tendon were identified. Multiple sections 
were made into the mass, revealing a tannish white, lobulated surface. There was an area 
of cystic degeneration in the center of the lobule. An area of neurons was also observed. 
Representative sections were taken. 

Microscopic: The tumor was encapsulated. The adjacent skeletal muscles and the 
areolar connective tissue were not invaded. The tumor was composed of irregular, glan- 
dular structure lined by a layer of tall columnar or cylindrical cells which surrounded a 
stellate reticulum and resembled the enamel organ (Fig. 7). Cystic degeneration of the 
stellate reticulum was frequently observed. A few small nests of cuboidal cells were 
also seen in the fibrous stroma. The tumor tissue was lobulated and separated by bands of 
collagenous fibers. The adjacent areolar tissue showed fibrosis and chronic inflammatory 
cell infiltration. 

Diagnosis: Ameloblastoma involving temporal region. 

In the winter of 1954 the patient noticed a swelling in the right zygomatic area. 
This gradually increased in size but was disregarded by the patient until June, 1956, when 
he presented for extraction of markedly decayed and painful first and second maxillary 
molars. The extraction wound healed uneventfully. Routine views of the sinuses and 
jaws showed slight increase in density in the right zygomatic region with no apparent 
significant pathology. The swelling had regressed. Periodically the swelling increased in 
size. For the most part, the swelling had been asymptomatic. There were, however, 
occasional episodes of “dull ache” and “a sort of drawing, pulling feeling.” 
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The patient was seen again in August, 1956, when he presented with protrusion of 
the right malar region (Figs. 1 and 2). Examination showed that the mass was hard, 
firm, nontender, and sessile. The skin was stretched, shiny, and intact. Affection of buccal 
branch of the seventh nerve was observed, as indicated by drooping of the right upper 
The eye was not displaced, and there were no subjective ocular 


lip and cheek (Fig. 2). 
symptoms. The intraoral and sinus examination was negative. 


;, Figs. 1 and 2.—Preoperative photographs of patient in August, 1956. Note mass in right 
malar area. 
Figs. 3 and 4.—Postoperative photographs of patient in January, 1957. 
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Roentgenographic Findings.—Views of the right zygomatic and maxillary regions 
revealed progression of the tumor, destroying portions of the right zygoma (including the 
orbital process and lateral aspect of the orbital rim), as well as the lateral bony wall of 
the right antrum (Fig. 5). A moderate-sized, rounded, soft tissue mass was also seen pro- 
truding into the lateral superior aspect of the right antrum, just beneath the infraorbital 
plate, as a manifestation of tumor growth. The resected portion of the mandible was 


unchanged. 


Fig. 5.—Waters’ view roentgenograph. Note widespread destruction of facial bones (arrows) 
involving right zygoma, lateral wall of orbit, and maxilla. 


On Aug. 14, 1956, the patient was admitted to Research and Educational Hospitals 
for surgical therapy. On Aug. 17, 1956, he was taken to the operating room. Under oro- 
tracheal general anesthesia, an extraoral incision was made along the right zygomatic 
arch. Surgical exploration showed an encapsulated tumor which had invaded deeply into 
the tissue spaces and had caused extensive destruction of the zygoma, lateral wall of the 
orbit, and the maxilla. Because of the extensive local destruction, and since the patient 
had not consented to radical resection, the tumor mass was only partially removed. The 
wound was closed, and skin edges were approximated with interrupted 00000 nylon ma- 
terial. The patient lost approximately 800 ¢.c. of blood, which was replaced with whole 
blood during surgery. 

The postoperative course was uneventful. The expected amount of swelling and pain 
was present. The zygomatic branches of the seventh nerve were injured during the surgi- 
eal procedure (Figs. 3 and 4). The patient was discharged from hospital on Aug. 22, 1956. 


Pathologic Findings.— 


Gross Description: The tissue, submitted in the fresh condition, was an ovoid, encapsu- 
lated fragment of soft tissue which measured 5.0 by 5.5 by 2.4 em. (Fig. 6). It was hemor- 
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Fig. 6.—Photograph of gross specimen removed from right malar area showing encapsulation 
of tumor. 


Fig. 7.—Photomicrograph showing typical appearance of ameloblastoma. 
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Fig. 8.—Diagram illustrating the sites of recurrent ameloblastoma involving the maxillofacial 
structures during the past twenty years. 


rhagic on all sides except one. This was white, soft, and appeared to be fatty tissue. Tendons 
were attached to the specimen. A longitudinal slice had been made through the thin con- 
nective tissue, revealing lobular structure. 

Microscopic Description: The section revealed cords and nests of simple columnar 
epithelium lining eystlike spaces. These showed variations in size. Some were empty; 
others were filled with an amorphous, fibrillar, eosinophilic substance. The columnar cells 
were supported by a loose tissue whose cellular components resembled the stellate reticulum 
of the enamel organ (Fig. 7). 

Diagnosis: Ameloblastoma, incompletely removed. 

Follow-up.—The patient is being followed periodically in the outpatient clinie of the 
oral surgery clinic. The patient now presents an inoperable condition (Figs. 3 and 4). 


Summary 


A ease is presented which illustrates the problems encountered in the 
clinical management of ameloblastoma recurring twenty years after surgery 
(Fig. 8). The fact that even radical surgical procedures do not assure complete 
cure of ameloblastoma is emphasized. 
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Exodontia 


CLINICAL EVALUATION OF ERYTHROMYCIN DENTAL 
CONES IN ORAL SURGERY 


WALTER RAYMOND MourFIELD, Jr., D.D.S.,* AND JOHN MALLETT 
Barron, D.D.S.,** MEMPHIS, TENN. 


HE clinical investigation of the use of erythromycin dental cones was 

-arried out in the surgery clinics of the University of Tennessee College 
of Dentistry. The period of investigation was from Oct. 3, 1956, through Feb. 
5, 1957. This was a controlled study. 

Description of the Erythromycin Dental Cone and Its Composition.—The 
dental cone is ovoid’ in shape. It measures 8 by 4 by 2 mm. and is scored 
horizontally midway of its length. The color is a glossy white. The dental 
cone is composed of the antibiotic erythromycin, which is produced by a strain 
of Streptomyces erythreus, in the amount of 5 mg. per cone and as the gluco- 
heptonate salt. The filler consists of sodium bicarbonate and sodium chloride. 
The cones are so compressed during manufacture that a very small volume 
of serum or plasma will establish a solubility and disintegration time of be- 
tween twenty and forty minutes. 

Preparation of Extraction Wound to Receive Erythromycin Dental Cone.— 
Upon extraction of the tooth or teeth, all pathology was removed from the 
alveolus and the gingivae, and complete débridement was effected by flushing 
the extraction wound with warm physiologic saline. This procedure was fol- 
lowed in extractions in patients who were to receive erythromycin dental cones 
and extractions which were used as controls. Intermittent interproximal sutures 
were used to close all flaps in cases involving multiple extractions. One ex- 
traction wound in each series of multiple extractions was used as a control. 


Method of Administration —The alveoli were then suctioned free of saliva 
and blood. In the single-rooted alveolus, the erythromycin dental cone was 
placed in the jaws of a standard 5 inch curved hemostat, the hemostat was 
inserted into the alveolus at least one-half the depth of the alveolus, and the 
dental cone was crushed. In birooted or multirooted teeth, the erythromycin 
cone was broken on the score, which gave two equal portions, and one-half 
of the cone was inserted into each root section and crushed with the hemostat. 

From the University of Tennessee College of Dentistry. 

All_ erythromycin (Ilotycin) dental cones used in this investigation were supplied by Eli 
Lilly and Company, Indianapolis, Indiana. 
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Surgical sponges, 2 by 2 inches, were then properly folded and placed over the 
extraction wounds and the patient was asked to close his mouth with light 
biting pressure. To repeat, for each alveolus receiving an erythromycin dental 
cone, there was a control alveolus. 
Results of the Study.—The total number of patients treated during the 
investigation period was 558, including 180 male and 378 female patients. 
The total number of extractions, including control extractions, was 1,471. 
This figure included the following extractions: 
Male 288 Control alveol 
Female 629 Control alveol 


i 
i 


177 
377 
The number of patients in which apical infection or other apical pathology 
was present was 483. This included the following: 
Male 157 Control alveoli 157 
Female 326 Control alveoli 326 
The number of patients in which no apical infection or other apical pa- 
thology was present was 74, as follows: 
Male 22 Control alveoli 22 
Female 52 Control alveoli 52 
The number of patients in which there was complication of osteoalveolitis 
and/or postextraction cellulitis was as follows: 
A. Male: 
1. Alveoli with infection present at extraction 
a. Alveoli in which erythromycin cones were placed ---. 6 
b. Alveoli used as controls 
2. Alveoli with no infection present at extraction 
a. Alveoli in which erythromycin cones were placed 
b. Alveoli used as controls 
Female: 
1. Alveoli with infection present at extraction 
a. Alveoli in which erythromycin cones were placed 
b. Alveoli used as control 
2. Alveoli with no infection present at extraction 
Alveoli used as controls 
The total number of patients who developed osteoalveolitis and/or 
postextraction cellulitis, both male and female: 
1. Infection present at extraction 
a. Alveoli in which erythromycin cones were placed 
b. Alveoli used as controls 
2. No infection present at extraction 
a. Alveoli in which erythromycin cones were placed —--- 
b. Alveoli used as controls 
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D. Seventy-two cases of osteoalveolitis and/or postextraction cellulitis: 
1. Alveoli in which erythromycin cones were placed 
2. Alveoli used as controls 
E. Percentage of complications: 
1. In alveoli in which erythromycin cones were 
1.18 per cent 


2. In alveoli used as controls 11.01 per cent 


The investigation period (Oct. 3, 1956, through Feb. 5, 1957) was com- 
pared to a like period, referred to in this writing as the control period, during 
which time there was no application of any agent into the socket after extrac- 
tion. This control period was from June 1, 1956, through Sept. 30, 1956. 
Table I shows a comparison between the records of this control period and 
those of the experimental period. 


TABLE I 











_| INVESTIGATION CONTROL 
| PERIOD PERIOD DIFFERENCE 
557 653 96 
902 569 





Total number of patients 
Total number of teeth extracted 1,471 
Total number of teeth extracted and eryth- 
romycin dental cones placed in alveoli 
Total number teeth extracted and alveoli 
not treated with erythromycin dental 
cones 
Total number of cases of postextraction 
infection in alveoli: treated with eryth- 
romycin dental cones 
Total number of cases of postextraction 
infection in alveoli: not treated with 
erythromycin dental cones 61 


0 917 


11 


120 59 





The use of erythromycin dental cones in the extraction wound reduced 
the incidence of osteoalveolitis and/or postextraction cellulitis to 1.18 per 
cent in 917 extractions, as compared to 13.30 per cent in 902 extractions for 
the control period. Stated another way, the incidence of postextraction in- 
feetion for the control period was 12.12 per cent greater than for a like num- 
ber of extraction wounds treated with erythromycin dental cones during the 
investigation period. 

Contraindications and Side Effects.—No indication of a local tissue re- 
action or generalized allergic response was observed. Healing was normal in 
the presence of the erythromycin dental cone except in the cases with compli- 
cations noted above. 

Conclusion 


Erythromycin dental cones placed in extraction wounds which have been 
properly evacuated are effective in reducing postextraction infection to ap- 
proximately 1.18 per cent. The study has shown that there are no contra- 
indications to routine use, with the exception of rare cases of known hyper- 
sensitivity reaction to erythromycin. 





Periodontia 


INCIDENCE OF GINGIVITIS AS RELATED TO SEX, OCCUPATION, 
TOBACCO CONSUMPTION, TOOTHBRUSHING, AND AGE 


ARNULF ARNO,* JENS WAERHAUG,** ARNE LOVDAL,* AND OLAV SCHEI,* 
Osto, NoRWAY 


N RECENT years the influence of tobacco as an etiological factor in perio- 

dontal disease has been the subject of systematic statistical examinations. 
In an examination of 5,690 Danish Royal Marines, Pindborg’ found a correla- 
tion between consumption of tobacco and uleeromembranous gingivitis, between 
consumption of tobaeeco and deposition of caleulus, and between caleulus and 
gingivitis. In a later publication Pindborg® drew the same conclusion concern- 
ing the effeet of tobacco and added that a correlation can be ascertained between 
toothbrushing and gingivitis to the extent that the more frequently the tooth- 
brushing takes place, the lower is the frequency of gingivitis. 

Frandsen and Pindborg? were not able to establish any difference in the 
effect of cigarette and pipe smoking on the gingival tissue, but they found that 
the deposition of supragingival caleulus was greater for the pipe smokers. 

Herulf,® in an examination of 319 male and 216 female dental students, 
found that the frequeney of gingival changes was far greater in smokers than 
in nonsmokers and that there was a significant difference in the frequency of 
gingival changes between persons with and those without salivary caleulus. 
Furthermore, he observed that the interdental bone septum was significantly 
lower in smokers with gingival changes as compared with smokers with normal 
gums. 

Massler and Ludwick® investigated the relation of cigarette smoking to 
caries experience and gingivitis in 2,577 naval enlistees, 17 to 21 years of age, 
and found that the amount of simple gingivitis was not related to the number 
of cigarettes smoked per day. However, as far as the incidence of uleeromem- 
branous gingivitis was concerned (twenty eases in all), Pindborg’s® observations 
were confirmed. 

This study has been carried out at the Norwegian Institute of Dental Research. For 
financial support, for valuable advice, and for excellent working conditions, the authors want 
to express their deep-felt appreciation to Dr. Nygaard Ostby, Head of the Institute. The 
statistical analysis has been carried out by Mr. Sven Vigger, University Institute of Economics, 
Oslo, The authors wish to express their sincere thanks to Mr. Vigger for excellent collaboration. 

*Research fellow, Norwegian Institute of Dental Research. 


__ **Professor of Dentistry and Head of the Department of Periodontia and Crown and 
Bridge, The Norwegian State Dental School. 


587 





F J ; 1G. LOVDAL. AND & } 0. S., O. M., & O. P. 
588 ARNO, WAERHAUG, LOVDAL, AND SCHEI M.. & 0. P 
Marshall-Day and colleagues® found a lower incidence of gingival disease 
in females than in males and attributed the difference to the better oral hygiene 
of the females. Dahl and Muhler* also observed that females had a better oral 


hygiene than males. 

In an earlier statistical examination of 1,202 males,‘ we found that the 
incidence of gingivitis, pocket deepening, tooth mobility, and caleulus forma- 
tion was significantly higher in workers than in staff members, when the same 


age groups were compared. At the same time, the toothbrushing was found 
to be significantly better in the staff members, which suggested that the differ- 
ence in incidence of periodontal disease might be due to the better hygiene. 

As may be seen from the survey of the literature, the incidence of gingi- 
vitis seems to be higher in males than in females and higher in workers than 
in staff members. Furthermore, there seems to be agreement that smoking 
habits, oral hygiene, and age are factors which influence the health of the 
gingivae. Consequently, the incidence of gingivitis may be influenced by all 
these factors simultaneously. The object of the present investigation is to 
evaluate each of these factors individually. 


Material 


The examination was carried out on the employees of a modern manu- 
facturing company in Oslo (Standard Telefon og Kabelfabrik). In this com- 
pany there were, at the time of the examination, about 1,650 employees; of 
these, 1,346 (1,096 men and 250 women) voluntarily appeared for registration. 
The rest of them refused to join the project for unknown reasons. The em- 
ployees were subdivided into workers (741) and staff members (605). The 
majority of the subjects were between 25 and 55 years of age and in good 
health. There were persons from all parts of the country; some of them were 
born in rural areas and some in urban communities. 

The examination was carried out in a dental clinie with good lights and 
modern equipment. The gingivae adjacent to the bueeal, lingual, mesial, and 
distal surfaces of the teeth were examined individually and charted on a punch 
eard. As eriteria of gingivitis, we used redness, swelling, bleeding and pus 
secretion on pressure, glossy appearance, and lack of stippling. No attempt 
was made to classify the gingivitis as to different types or degrees of severity. 

The subjects were asked about the frequency of toothbrushing, and at the 
same time the examiner checked the efficiency. This study is based on the 
efficiency of brushing, as it became apparent that frequent brushing did not 
always mean high efficiency. The employees were classified in one of the three 
hygiene groups according to their efficiency of brushing: (A) good (when 
most of the surfaces accessible to the toothbrush were clean*), (B) fairly good 
(when only some of the surfaces were clean), and (C) not good (when prac- 
tically all the surfaces were covered with soft deposits which could have been 

*Hardly anybody placed in this group brushed the lingual surfaces of the molars 


(especially in the lower jaw) properly. However, to get any person at all in this group, an 
exception had to be made for these surfaces. 
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removed if the toothbrush had been used properly). Very few, if any, of the 
persons examined used toothpicks, dental floss, or other agents to clean the 
interproximal surfaces. Therefore, in most eases these surfaces were covered 
with more or less soft deposits. Consequently, in this study good toothbrush- 
ing does not mean effective tooth cleaning. 

The subjects were asked about the amount and kind of tobacco they con- 
sumed. As most of the persons examined smoked cigarettes, cigarette consump- 
tion is used as a base line here. Cigar and pipe smoking is calculated in 
equivalents of cigarettes according to Pindborg’s formula. The employees were 
classified in four groups according to their tobacco consumption: (A) no 
tobacco consumption, (B) small (one to nine cigarettes), (C) medium (ten 
to twenty cigarettes), and (D) high (more than twenty cigarettes per day). 


Statistical Analysis 


For the statistical analysis, the material was divided into three age groups: 
(A) less than 33 years, (B) between 33 and 44 years, and (C) more than 44 


years. 

During the clinical examination, the healthy and inflamed gingival units 
were charted individually for all the four surfaces of the teeth, but in this 
analysis no distinetion was made as to their location. All the inflamed gingival 
units are summed together, and the sum is related to the total number of units. 
It is the pereentage of inflamed gingival units (gingivitis percentage) which 


is going to be studied here. 


Effect of Sex.—Because the gingivitis percentage could be influenced 
simultaneously by occupation, tobacco consumption, efficiency of toothbrushing, 
and age, the material had to be arranged in such a way that the effect of all 
these variable factors could be kept constant during the analysis of the influence 
of sex upon the incidence of gingivitis. Such an arrangement is shown in 
Table I. Here the material is classified according to all these characteristics 
simultaneously. In this table no obvious and systematic difference can be 
detected between men _and_ women. In twenty-three combinations the gingi- 
vitis percentage was higher in the women, and in twenty-one combinations the 
reverse was the case; in two cases it was the same. A statistical analysis of 
variance was also undertaken. Because of the small number of observations, 
the age group over 44 years, the group of ‘‘not good’’ toothbrushers, and the 
group with a tobacco consumption of more than twenty cigarettes per day were 
excluded from the analysis. The variation quotient was caleulated to be 1.07, 
corresponding to a probability level of only 0.6. This confirms the observation 
that there was no significant difference in the gingivitis percentage between 
males and females who belonged to the same occupation, hygiene, tobacco con- 





sumption, and age group. 


Effect of Occupation.—The analysis of the effect of occupation was carried 
out according to the same principles as above. However, as no difference was 
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found between the two sexes, these were pooled in Table II. In this case no 
systematie difference seemed to be present. In eleven combinations the gingi- 
vitis percentage was higher in the workers than in the staff members, and in 
twenty-one combinations it was lower. The analysis of variance gave a varia- 
tion quotient as low as 1.01 (during this analysis the group of ‘‘not effective’’ 
toothbrushers were excluded because of the small number of observations). 
Consequently, no difference in gingivitis percentage could be found between 
workers and staff members who belonged to the same tobacco consumption, 
hygiene, and age group. 

Effect of Tobacco Consumption.—As there was found no difference be- 
tween the two professional groups when age, tobacco consumption, and hygiene 
were the same, Table II could be aggregated further (Table III). A study of this 
table reveals some relationship between the tobacco consumption and the gingivi- 
tis percentage, but the relation is not systematic in all places. To test whether 
or not the difference in gingivitis percentage corresponding to the various 
groups of tobacco consumption was significant, a variation analysis was per- 
formed. The variation quotient was here caleulated to be 2.33, corresponding 
to a probability level of 0.9995. This means that there seems to be a sig- 
nificant correlation between tobacco consumption and incidence of gingivitis 
when hygiene and age are kept constant. 


TABLE IIT. PERCENTAGE OF GINGIVITIS (NUMBER OF OBSERVATIONS IN PARENTHESES ) 














TOBACCO CONSUMPTION 
0 1 To 9 10 T0 20 | MORE THAN 
EFFICIENCY OF | CIGARETTES | CIGARETTES | CIGARETTES |20 CIGARETTES 

AGE TOOTHBRUSHING PER DAY PER DAY 


Less than 33 Good 30.3 (5 59.1 (29) 76.5 ( 26) 
years Fairly good mm a 2 (51) 82.9 (169) 
Not good 98.7 ( § 98.2 (11) 97.4 ( 29) 














33 to 44 years Good 75.8 (i 36.0 (15) 64.5 ( 19) 
Fairly good 3.4 (7 7 (36) 88.7 (137) 90.7 
Not good 99.5 ¢ 95.0 (23) 99.1 « 93) 97.6 


More than 44 Good ot ( 5.0 ( 2) 57.5 ( 2) 87.5 
years Fairly good 2.6 (25 9 (23) 87.8 ( 48) 88.1 
Not good 97.9 (% 98.7 (16) 98.6 ( 38) 99.0 





Effect of Toothbrushing.—A study of Table III reveals an obvious cor- 
relation between the efficiency of toothbrushing and the gingivitis percentage, 
and a further analysis should be superfluous. However, an analysis of variance 
was performed and gave a variation quotient as high as 12.00 (this figure 
is so high that the usual tables of variation analysis do not reach that level). 
Thus, it is obvious that the number of healthy gingival units is closely related 
to the efficiency of toothbrushing. 

Effect of Age——An analysis of the influence of age on the gingivitis 
pereentage requires a rearrangement of Table III. This has been done in 
Table IV, and a conspicuous relationship can be detected. The variation 
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TABLE [V. PERCENTAGE OF GINGIVITIS (NUMBER OF OBSERVATIONS IN PARENTHESES ) 





| AGE 

EFFICIENCY OF | TOBACCO LESS THAN 33 To 44 MORE THAN 

TOOTHBRUSHING | CONSUMPTION 33 YEARS YEARS 44 YEARS 
None (0) 60.3 ( 50) 75.8 ( 30) 66.7 ( 3) 

Good Small (1 to 9) 59.1 ( 29) 66.0 ( 15) 85.0 ( 2) 
Medium (10 to 20) 76.5 ( 26) 64.5 ( 19) 57.5 ( 2) 

High (more than 20) 80.6 9) 85.0 ( 13) 87.5 ( 2) 








None (0) 78.1 94) 86. 71) 82.6 (25) 
Fairly good Small (1 to 9) 80.2 ( 51) 84.7 ( 36) 88.9 (23) 
Medium (10 to 20) 82.9 (169) 88.7 (137) 87.8 (48) 
High (more than 20) 88.5 ( 44) 90.7 ( 68) 88.1 (27) 


None (0) 98.7 ( 8) 99.5 21) 97.9 (21) 
Not good Small (1 to 9) 98.2 ( 11) 95.0 ( 23) 98.7 (16) 
Medium (10 to 20) 97.4 ( 29) 99.1 ( 93) 98.6 (38) 
High (more than 20) 3.50 ( 20) 97.6 99.0 (26) 





quotient was found to be 2.14, which corresponds to a probability level of 
0.998. This means that the incidence of gingivitis increases with increasing 
age, even when oral hygiene and tobacco consumption are kept constant. 


Discussion 


During the evaluation of the influence of sex on the susceptibility to 
gingivitis the material was arranged in such a way that only persons who 
belonged to the same occupation, hygiene, tobacco consumption, and age group 
were compared. Consequently, the influence of all these factors was excluded 
and the effect of sex could be studied alone. When this arrangement was used, 
no significant difference was found between males and females in their sus- 
ceptibility to gingival inflammation. This probably means that any difference 
in the incidence of gingival inflammation between the two sexes is related to 
local factors. This is in agreement with the suggestion of Marshall-Day and 
associates.® 

In the previously mentioned statistical analysis of the present material, a 
significantly higher pereentage of gingivitis was found in the workers than in 
the staff members; at the same time, the oral hygiene was found to be con- 
spicuously poorer in the former group. From this, the conclusion was drawn 
that the better hygiene accounted for the better condition in the staff members. 
In the present analysis of the influence of occupation only persons belonging 
to the same tobacco consumption, hygiene, and age group were compared, and, 
sinee no significant difference could be found, it can be concluded with a greater 
margin of certainty that the two occupational groups are equally susceptible to 
gingivitis. Thus, the influence of those factors which may be attributed to 
social milieu is negligible. 

The effect of tobacco consumption as an etiological factor in periodontal 
disease is strongly substantiated here, although its importance is not a dominat- 
ing one. 

The relation between efficiency of toothbrushing and healthy gingival units 
is conspicuous, and the importance of removing bacterial plaque in contact with 
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the gingiva is clearly demonstrated. Even in the group of efficient tooth- 
brushers, however, an average of only forty gingival units were healthy. This 
shows that toothbrushing alone is insufficient. In a previous evaluation of the 
localization of caleulus, gingivitis, and pockets of more than 2.5 and 5.0 mm., 
it was observed that pocket deepening, caleulus formation, and gingivitis mainly 
were located on the interproximal surfaces,* and it has been mentioned pre- 
viously that hardly any person used toothpicks or dental floss. The inter- 
proximal surfaces are not accessible to the toothbrush, for which reason the 
brushing has little, if any, effect there. A thorough cleaning of these surfaces 
might have almost doubled the number of healthy gingival units. In the group 
classified as efficient toothbrushers there were hardly any who cleaned the 
lingual surfaces of the molars (specially in the lower jaw) properly. An 
efficient toothbrushing in the real sense of the word might have increased the 
number of healthy gingival units even further. 

The observation that the incidence of gingivitis increases with age is in 


accordance with earlier findings. 
Summary and Conclusions 


An examination of the incidence of gingivitis as related to sex, occupation, 
tobacco consumption, oral hygiene, and age was carried out on the employees 
of a modern manufacturing company in Oslo (1,096 men and 250 women, 741 
workers and 605 staff members). The gingiva around each tooth was divided 
into four units (mesial, distal, buccal, and lingual), and the presence of gingi- 
vitis was charted for each of them individually. A statistical analysis was 
earried out, and the following conclusions were drawn: 

1. There seems to be no sex difference in the susceptibility to gingivitis, 
and any difference in the incidence of gingivitis in men and women may be 
attributed to a difference in local factors, such as tobacco consumption or oral 
hygiene. 

2. There seems to be no difference in the susceptibility to gingivitis in 
workers and staff members. The higher incidence of gingivitis among the 
workers (as observed in an earlier investigation) may be attributed to the 
poorer oral hygiene rather than to environmental factors. 

3. Tobacco consumption seems to be an etiological factor in gingivitis. 

4. The incidence of healthy gingival units is obviously related to 
efficiency of toothbrushing, but the toothbrushing does not mentionably 
prove the gingival health in the interproximal spaces. 

5. The incidence of gingivitis increases with increasing age. 


References 


1. Dahl, Lillian O., and Muhler, J. C.: Oral Hygiene Habits of Young Adults, J. Periodont. 
26: 43, 1955. 

2. Frandsen, A., and Pindborg, J. J.: Tobacco and Gingivitis, J. D. Res. 28: 464, 1949. 

3. Herulf, G.: Om det marginala alveolarbenet hos ungdom i studiedldern-en réntgenstudie, 
Svenska Tandl.-tidskr. 43: 42, 1950. 





Volume 11 INCIDENCE OF GINGIVITIS 595 


Number 6 


. Lovdal, A., Arno, A., and Waerhaug, J.: Incidence of Clinical Manifestations of Perio- 
dontal Disease in Light of Oral Hygiene and Calculus Formation, J. Am. Dent. A. 
56: 21, 1958. 

. Marshall-Day, C. D., Stephensen, R. G., and Quigley, L. F., Jr.: Periodontal Disease: 
Prevalence and Incidence, J. Periodont. 26: 185, 1955. 

3. Massler, M., and Ludwick, W.: Relation of Dental Caries Experience and Gingivitis to 
Cigarette Smoking in Males 17 to 21 Years Old, J. D. Res. 31: 319, 1952. 

. Pindborg, J. J.: Tobacco and Gingivitis, J. D. Res. 26: 261, 1947. 

. Pindborg, J. J.: Tobacco and Gingivitis, J. D. Res. 28: 460, 1949. 

. Pindborg, J. J.: Gingivitis in Military Personnc! With Special Reference to Uleeromem- 
branous Gingivitis, Odontol. Tidskr. 59: 403, 1951. 











Oral Medicine 


LUPUS ERYTHEMATOSUS DISSEMINATED 
Tuomas J. Coox, D.D.S.,* Miami, Fa. 


hegre erythematosus’ is an acute or subacute inflammatory dermatosis 
characterized by the occurrence of pinkish or reddish patches of various 
sizes and shapes which, on subsiding, usually leave thin, whitish, atrophic 
sears, 

The disease may be of the discoid type (the more common) or the dissem- 
inated type in which the prognosis is poor and often fatal. The eradication of 
foci of infection is a valuable measure in the discoid cases, but it is dangerous 
in the disseminated type. 

The following case is reported inasmuch as teeth were removed two weeks 
prior to the patient’s admission to the hospital. 


Case Report 


A 17-year-old white female high school student was admitted to Jackson Memorial 
Hospital because of joint pain, stiffness, and a facial rash. 

She was perfectly well until two months previously, when she experienced stiffness, pain, 
and swelling of her elbows and shoulders which gradually progressed to her knees and ankles. 

Two weeks before admission she had four impacted third molars removed. Postoper- 
atively she received penicillin and streptomycin for ten days. Two days before admission she 
developed a high fever, nausea, vomiting, and a rash over her face, neck, and arms, for which 
she received two pints of blood at another hospital. 

Physical examination revealed a pale, undernourished blonde girl of 17, who appeared 
chronically ill but in no acute distress. Examination revealed a temperature of 97.8 de- 
grees; pulse, 80; respirations, 30; and blood pressure 114/72. The conjunctivae were pale, 
but the eyes were otherwise normal. The lips and tongue were dry. There was an erythem- 
atous maculopapular rash over the forehead, face, arms, and neck, with a few interspersed 
telangiectatic areas. There were several enlarged posterior cervical lymph nodes bilaterally. 
The lungs were clear. The heart was not enlarged; the sounds were of good quality, and 
there were no murmurs or arrhythmia. The liver, spleen, and kidneys were not palpable, and 
there was no edema, 

The urine had a specific gravity of 1.015, acid reaction, and gave a 1 plus reaction for 
albumin. The sediment contained 9 to 18 white cells and 1 to 4 red cells, with 2 to 5 hyaline 
and granular casts. Examination of the blood disclosed a hemoglobin of 13.6 grams and a 
white cell count of 5,200, with 81 per cent neutrophils. The sedimentation rate was 40 mm.; 
the Kahn test was negative; heterophile agglutination was positive in dilution of 1 to 14; 

*Associate Clinical Professor, School of Medicine, University of Miami; Chief, Oral Sur- 
gery Service, Jackson Memorial Hospital, Miami, Florida. 
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circulation eosinophils totaled 118 per cubic millimeter. Other findings included serum pro- 
tein, 5.90; albumin, 2.96; globulin, 2.94 Gm. per cent; fasting blood sugar, 109 mg. per cent; 
and routine agglutinations, negative. Six blood cultures were sterile. A urine culture re- 
vealed growth of mucoid beta streptococcus, which was sensitive to all antibiotics except 
streptomycin. 

A roentgenogram of the chest showed an irregularity of the cardiac shadow, which 
had the appearance of a pleural pericardial adhesion, probably due to an old infectious proc- 
ess, A flat film of the abdomen revealed no enlargement of the liver or spleen. The electro- 
cardiogram was within normal limits. 

A diagnosis of lupus erythematosus was made. On the second hospital day the patient 
began spiking afternoon fevers of 103 to 104° F. which finally subsided after therapy with 
chloromycetin, ACTH, cortisone, and Benadryl. The rash and arthritis cleared, and she was 
discharged asymptomatic on the sixty-eighth hospital day. 

Second Admission (Three Months Later).—The patient had felt well until six days 
before admission, when she became increasingly weaker. On the morning of admission she 
had a sudden episode of unconsciousness, lasting a few minutes, followed by paralysis of 
the right arm and leg, aphonia, vomiting, and urinary incontinence. 

Physical examination on admission four hours later revealed an acutely ill, lethargic 
17-year-old girl, whose face was puffy and pale. There was a faded rash over the face. 
The patient complained of severe occipital headache. 

Her pupils were normal; dises showed early papilledema. There was ptosis of the left 
eyelid and right hemiparesis, Reflexes were hyperactive, more so on the right, with an 
equivocal right Babinski reflex. There were medium rales in the left base, and the heart 
was within normal limits. No congestive phenomena were noted. Blood pressure was 
150/100; the pulse rate was 80; and the temperature was 98.6 degrees. 

Examination of the blood showed a hemoglobin of 11.8 grams; R.B.C., 4.05; and 
W.B.C., 10,000 with 94 per cent neutrophils. Sedimentation rate was 47 mm.; reticulocytes, 
1.7 per cent; and platelets, 291,000. Blood sugar was 62 mg. per cent; nonprotein nitrogen, 
29 mg. per cent; CO,, 35 vol. per cent; chloride, 640 mg. per cent. Lumbar puncture showed 
clear fluid; pressure, 385 mm, water; no cells; Pandy’s reagin, a trace; protein, 64 mg. 
per cent; chlorides, 770 mg. per cent; sugar, 55 mg. per cent; and colloidal gold, 4443321000. 

Three hours after admission, the patient had a generalized convulsion, following 
which she lapsed into deep coma and her blood pressure rose to 160/100. At this time 
the left pupil was dilated, and both pupils were unreactive to light. There was increasing 
papilledema, and the retinal veins were dilated and tortuous. 

She did not respond to therapy, which included hypertonic glucose, magnesium 
sulfate intramuscularly, blood transfusion, oxygen, aminophylline, and penicillin. 

A roentgenogram of the chest showed a large infiltration in the left lower lobe and 
some increased density in the right base. A skull film was normal. 

A carotid arteriogram demonstrated no abnormalities. The patient was taken to 
the operating room for exploratory trephining, but her respirations ceased and she died 
ten hours after admission to the hospital. 


Comment 
Unfortunately, it was not known at the time the impacted third molars 
were removed that this patient was suffering from a very serious disease. The 
girl was taken ill two months previously, but a diagnosis was not made until 
she entered Jackson Memorial Hospital. 
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Pharmacology and Therapeutics 


THE USE OF NOVOBIOCIN* FOR TREATMENT OF INFECTIONS 
OF ODONTOGENIC ORIGIN 


A Preliminary Clinical Study 


RonaLtp Brown, D.D.S., Paut R. THomassen, M.A., D.D.S., 
AND JOHN M. Srnouer, D.D.S., San Francisco, Cauir. 


Introduction 


FT gost penicillin remains the antibiotic of choice for use in odontogenic 
infection, there is an increasing need to use alternative antibiotic agents. 
The rising incidence of penicillin-resistant staphylococcal infections and the 
large number of patients who are allergic to penicillin are well known. Unfor- 
tunately, problems are sometimes met in the use of other commonly employed 
antibiotics. Thus, there is a continuing need to evaluate new antimicrobials as 
they become available to dentistry. 

Novobiocin':? is a new antibiotic isolated from two species of soil strep- 
tomyces, Streptomyces spheroides and Streptomyces niveus. It is freely soluble 
in water at room temperature as the monosodium salt. 

Novobiocin? inhibits the growth of many gram-positive organisms, being 
particularly active against gram-positive cocci. Most strains of Micrococcus 
pyogenes var. aureus are sensitive to low concentrations of novobiocin, regard- 
less of their sensitivity or resistance to other antibiotics. The majority of 
proteus strains are sensitive to novobiocin, but all other gram-negative organ- 
isms are resistant. In vitro resistance of Micrococcus pyogenes has been demon- 
strated. The development of resistance oceurs in graded steps in the penicillin- 
like fashion. However, there is no evidence of cross resistance with other 
available antimicrobials.’ 

Novobiocin‘ is administered orally and is followed by rapid and complete 
blood levels. Peak levels are attained in two to four hours, with sufficient serum 
levels maintained eight hours or more. The drug is well distributed in the 
blood and in the pleural and ascites fluids, but it is slow to diffuse into the 
cerebrospinal fluid. 


From the College of Physicians and Surgeons, San Francisco, California. 
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3 *The novobiocin used in this study was Albamycin, supplied through the courtesy of The 
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Novobiocin‘ is concentrated in the liver and excreted in the bile. It is 
found in the feces and in small amounts in the urine. The oral administration 
of novobioein to animals causes a yellow discoloration of the plasma due to a 
metabolite formed from the drug. Thus, a rise in the icterus index may occur 
in patients treated with this drug. 

The most frequently encountered untoward reaction to novobiocin has been 
allergic dermatitis. Mild gastrointestinal discomfort and nausea have been 
oceasional complaints.’ Transient leukopenia has been reported in a few cases 
but does not seem to persist even though therapy is continued.® 

Welch and associates* have made a study of the skin rash that sometimes 
complicates therapy with novobiocin. They report that 8.9 per cent of the 
previous eases studied exhibited a skin rash. Most of these cases had received 
treatment for six days or more and had received doses of 2 grams or more per 
day. These workers proposed that 0.5 gram two times daily was an ample 
dosage for susceptible infections. They conducted a survey of 208 male patients 
who were administered 10 grams of novobiocin over a twelve-day period. Only 
one showed a skin rash. Three showed a yellow discoloration of the sclera which 
disappeared after discontinuation of the drug. 


Object of Study 


The object of this study was to make a clinical evaluation of the use of 
novobiocin for therapy of infections of odontogenic origin. 


Methods and Materials 


Patients for this study were selected from the examining room of the 
College of Physicians and Surgeons of San Francisco, School of Dentistry. 

All patients presented infections of dental origin and ordinarily would 
have received 600,000 units of procaine penicillin G intramuscularly. Those 
patients who disclosed a history of penicillin allergy would have been placed 
on therapy with one of the tetracycline antibiotics. 

A short ease history was taken of each patient. This history included 
physical findings, temperature, lymphadenopathy, previous allergic responses 
to antibioties, and a tentative diagnosis. Periapical roentgenograms were taken 
whenever possible. 

This study ineluded eighteen male and thirty-three female patients between 
the ages of 5 and 73 years of age. All patients were first seen preoperatively. 

Each patient received 1 gram of novobiocin sodium per day, in doses of 
0.5 grams two times daily. The minimum course of treatment was one and 
one-half days, except in a few cases where untoward reactions occurred and the 
patients discontinued therapy. The longest course of treatment was four days. 

Most patients received no other therapy until a favorable response was 
achieved. Six patients, however, did receive conservative surgical treatment 
that consisted of securing drainage through the pulp chamber of the affected 
tooth or teeth. This latter therapy was instituted at the same time the patients 
were placed on novobiocin. Those patients who did not respond to novobiocin 
were switched to penicillin. 
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A follow-up of each patient was made each day the patient was on therapy, 
except for the patients who were placed on therapy on Friday and were next 
seen the following Monday. 

Treatment subsequent to antibiotic therapy consisted mainly of extraction 
of one or more teeth. There were several cases, however, that were amenable to 
endodontic therapy and were treated in this manner. 

About one-half the patients in the study received novobiocin preoperatively 
and postoperatively. The remainder received novobiocin preoperatively only. 


Results and Discussion 


The results of this study have been tabulated in Table I. Information in 
this table ineludes clinical type of infection, lymph node involvement, fever, 
number of days on therapy, whether or not drainage was established, untoward 
effects, and an evaluation of therapy which was rated good, fair, or poor. 
Criteria for this evaluation consisted of reduction of swelling and lymph node 
involvement, decrease in pain, and fall in temperature in those patients who 
were febrile. 

Forty-five of the fifty-one patients who received novobiocin responded in 
a manner rated as good or fair. In our opinion, this compares very favorably 
with other antibiotics employed in dentistry. 

Forty of these patients had an acute periapical infection. Of these, twenty- 
three had lymph node involvement and eight were pyretie with temperatures 
ranging from 99.2° to 101.0° F. Thirty-six responded to novobiocin, with re- 
sults considered good or fair. Four patients failed to show improvement, and 
the results were rated poor. 

Five patients had a lateral periodontal abscess. Three of these were as- 
sociated with lymph node involvement. One patient had a temperature of 99.4° 
I’. Three patients responded well to therapy, and the results were rated good. 
Two patients did not respond, and the results were rated poor. 

There were six eases of acute pericoronitis. Three of these patients had 
lvmph node involvement, but none were febrile. All six responded to novo- 
hioecin therapy, and the results were rated good or fair. 

Three patients who gave a history of previous sensitivity to penicillin 
exhibited no untoward effeets in their course of therapy with novobioein. 

There were six patients who developed untoward reactions to novobiocin. 
Three reported nausea, and one of these patients also reported vomiting. One 
patient complained of transient dizziness immediately after ingesting two cap- 
sules (0.5 gram) of novobicin on the second day of treatment. One patient 
reported diarrhea which developed on the fourth day of therapy. One patient 
reported a skin rash and pruritus which arose on the first day of treatment. 
All untoward effeets disappeared rapidly after discontinuation of novobiocin, 
except for the ease of diarrhea which lasted three days. Nevertheless, all six 
atients who developed untoward reactions responded well to novobiocin ther- 
py. Results were rated good in four and fair in two. 
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Conclusions 
Results from this preliminary clinical study indicate that novobiocin is a 
useful antibiotic and one that should be added to the dentist’s armamentarium 


of antimicrobial drugs. 

At the present time novobiocin is active against many strains of staphy- 
locoeei that are resistant to other antibiotics. However, resistance to novobiocin 
has been demonstrated. It has therefore been recommended by many authorities 
that the use of novobiocin be limited to infections caused by sensitive strains 
of staphylococci that are resistant to other antibiotics. Ideally, this choice 
should depend upon in vitro sensitivity tests. This method is not always prac- 
tical in treating odontogenic infections, however, and clinical judgment must 
often be relied upon in choosing the correct antibiotic. 

Therefore, it is recommended that when in vitro sensitivity tests are not 
possible, novobiocin should be used only for infections that are not responding 
to a previously employed antibiotic and where resistant staphylococci are sus- 


pected. 
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Anesthesiology 


A COMPARISON OF THIOPENTAL SODIUM, METHITURAL SODIUM, 
AND METHOHEXITAL SODIUM IN ORAL SURGERY PATIENTS 





CuarLes H. Repisu, D.D.S.,* Ropert E. Vore, M.D., Stantey M. CHERNISH, 
M.D., AaNp CuarLes M. Gruser, Jr., M.D., INDIANAPOLIS, IND. 


Introduction 

HE use of intravenous agents for general anesthesia on ambulatory oral 

surgery patients has increased greatly in the past decade.‘ Thiamylal 
sodium, thiopental sodium, secobarbital, and pentobarbital are probably the 
drugs most commonly used, with thiopental sodium leading the rest by a wide 
margin. The induction of anesthesia with an intravenous barbiturate is usually 
much more pleasant and rapid than with inhalation anesthetics; side effects, such 
as nausea and vomiting, are much less common. One of the main drawbacks 
of intravenous barbiturates, however, is prolonged recovery time after anes- 
thesia. This is not a serious problem in hospital cases, where recovery occurs in 
bed, where adequate nursing care is available, and where time is not an im- 
portant factor. In an oral surgeon’s office, however, prolonged recovery time 
becomes a real problem. More office space and more office help are required 
if recovery is delayed, and the efficiency of a busy practice decreases. Al- 
though many oral surgeons are disturbed by this problem, they feel that the 
advantages of the intravenous anesthetics far overshadow the disadvantages. 

This is a report of a comparative double-blind study of three anesthetic 
agents. Thiopental sodium, methitural sodium, and methohexital sodium (Com- 
pound 25398) were administered in 2.5 per cent, 5 per cent, and 1 per cent solu- 
tions, respectively. Available data indicated at the start of the experiments that 
these solutions should have approximately the same anesthetic potency. Fresh 
solutions were prepared each week by one investigator. Phenolsulfonphthalein 
sodium salt, 0.1 ¢.c. (0.6 mg.), was added to each 50 ¢.c. of solution for injection 
in order to disguise slight differences in color. The patients were selected from 
the outpatient dental elinie of Indianapolis General Hospital. All were examined 
by an internist prior to surgery. Pulse and temperature were determined on 


From the Indiana University School of Dentistry and Indianapolis General Hospital. 
. *Thesis submitted to the Faculty of the Graduate School of Medicine, University of 
Pennsylvania, toward the requirements for the degree of Master of Dental Science (M.Sc., 
Dent.) for graduate work in dentistry. 
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each visit of both new and repeater patients. Patients with elevated tempera- 
tures were asked to return the following week. Two patients had histories 
of rheumatic fever and were given antibiotic therapy preoperatively and post- 
operatively. 

In order that the anesthetics might be evaluated without interference 
from other medications, no drugs were given preoperatively except in the two 
cases just mentioned. It was felt that administration of a barbiturate, opiate, 
or antisialagogue might have affected the results. 


Chemistry and Pharmacology 


Methohexital sodium is the high-melting-point isomer of Compound 22451 
(1-methyl-5-allyl-5-[1-methyl-2-pentynyl]) barbiturie acid, sodium salt, and 
is an ultra-short-acting barbituric acid. 

In a comparison study, patients who were to receive electroshock therapy 
were given Compound 22451, thiopental sodium, and thiamylal sodium in ran- 
dom order. The doses used were as follows: Compound 22451, 15, 30, and 
50 mg.; thiopental sodium and thiamylal sodium, 125 and 150 mg. each. Medi- 
cations were given into the antecubital vein one minute before electroshock 
therapy. The following significant effects were observed: (1) there was a 
difference in the response between the placebo-treated and the anesthetic- 
treated groups and (2) Compound 22451 was more potent, more rapid, and 
shorter in duration of action than either of the other anesthetics, whereas 
thiamylal sodium and thiopental sodium were not significantly different. 

Dr. Virgil K. Stoelting placed Compound 22451 in the hands of experi- 
eneed and inexperienced anesthesiology residents and interns at the Indiana 
University Medical Center. Surgery was performed in all areas of the body 
during the anesthesia provided. No selection was made as to physical states 
of the patients. Major and minor procedures were performed. Patients were 
premedicated with belladonna alkaloids, usually combined with meperidine or 
morphine. Alphaprodine hydrochloride was frequently and liberally given 
intravenously. One patient received Compound 22451 alone, a few received 
eyelopropane or ether with Compound 22451, but most of the patients were 
given nitrous oxide and oxygen with the barbiturate. Here also Compound 
22451 proved more potent, more rapid, and shorter in duration of action than 
thiopental sodium or thiamylal sodium. 

All work with Compound 22451 was discontinued when three reports of 
generalized convulsive seizures were received. In eats the development of 
high-amplitude, rhythmic, synchronous, slow activity arising from all head 
regions and having a frequency of 2 to 4 eyeles per second was demonstrated. 
Such electroencephalographie findings were also seen in human volunteers. 

The original material, Compound 22451, was fractionated into high- and 
low-melting-point isomers. With the high-melting-point isomer, methohexital 
sodium, the preconvulsive electroencephalographie patterns were not seen in 
either cats or human beings. The short duration of action and the lack of 
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accumulation on repeated administrations were the same for methohexital 
sodium and Compound 22451. These appear to be the chief advantages over the 
presently used thiobarbiturates. The sodium salt is rapidly and easily soluble in 
water. It is stable in aqueous solution at 5° C. for at least one year and at 25° C. 
for six months. It has a pH of 10 to 11. Patients have been given methohexital 
sodium in doses as large as 100 mg. rapidly so as to produce apnea, without 
unusual effects. In these patients the electroencephalographiec tracings were 
similar to those seen with thiopental sodium. The usual dose for induction of 
anesthesia is 50 mg., and 50 mg. per hour was required to maintain anesthesia 
when this barbiturate was given with nitrous oxide and oxygen. A 1 per cent 
solution has been used successfully for intermittent injection, and a 0.1 per 
cent solution for continuous drip anesthesia. Sadove* has found a 0.2 per 
cent solution of methohexital sodium to be extremely useful for continuous drip 
anesthesia. He prefers this to 1 per cent intermittent or 0.1 per cent continu- 
ous drip. One of the surprising features of methohexital sodium in clinical use 
was the rapid recovery of the patient when anesthesia was stopped. No evi- 
dence of accumulation has been seen following longer operations. 


COMPOUND 25398 ‘H3-M a pawn SODIUM 1-METHYL-5-ALLYL-5 
awth2 -CmeCh2 
Na-O- CN cH-c#c-cHe -cHs (1-METHYL-2-PENTYNYL) 
o—=C20 NcHs BARBITURATE 
NH—=C=0 SODIUM 5 -(I- METHYLBUTYL) p5 
NERAVAL Ne-S 7CH2-CH2-S—CH3 (2- METHYLTHIOETHYL) 
METHITURAL SODIUM —‘fJ_—- | “@H2-CHg—CH2—CHg -2-THIOBARBITURATE 
N =O *CH3 
N =o 
SODIUM ETHYL 1-METHYLBUTYL 
cnssteshgyren ithe i Beg cH, THIOBARBITURATE 
THIOPENTAL SODIUM | Qe ia=Chig= City 
so" 


Fig. 1.—Structural formulas. 

Note: After the illustrations for this article were made, Compound 25398 was given the 
name methohexital sodium. Thus, the drug is listed in the illustrations as Compound 25398 and 
in the text as methohexital sodium. 


Methitural sodium is sodium 5-(1-methyl butyl) -5-(2-methylthioethy]) -2- 
thiobarbiturate. A sterile powder with anhydrous sodium carbonate, 50 mg. 
per gram, added as a buffer, methitural sodium is unique in the presence of 
the methylthioethyl radical at the 5- position. It is not stable in aqueous 
solution. Solutions of this salt have a yellow color and a sulfur-like odor. 

Most of the work with methitural sodium has been done in Europe. There 
investigators found a notable absence of vertigo, vomiting, salivation, weak- 
ness, tremors, and excitement during anesthesia and recovery. Mild coughing 





606 REDISH, VORE, CHERNISH, AND GRUBER O. S., O. M- O8 
was observed but was corrected by regulating the speed of injection and re- 
ducing the concentration of the drug. Methitural sodium is said to be shorter 
acting, thus shortening the period of recovery and reducing the incidence of 
postanesthetic complications.‘ 

Fitzpatrick and associates’ reported the following results: 

(a) In obstetric patients, the drug exhibited a diminished cumulative 

effect and an extremely rapid and complete recovery. 

(b) The anesthetic potency was about two-thirds that of thiopental 

sodium. 

Side effects were few and consisted of coughing, hiccups, and 
mild laryngospasm. These side effects were virtually eliminated 
by reducing concentrations of the drug from 10 per cent to 2.5 
per cent. 

Thiopental sodium is sodium 5-ethyl-5-(1-methy] buty])-2-thiobarbiturate. It 
is a yellowish white hygroscopic powder which is soluble in water and alcohol and 
possesses a sulfur-like odor. Aqueous solutions are not stable and decompose 
on standing. 

Thiopental sodium solution has a pH of between 9 and 10. It is said by 
some investigators to be detoxified by the liver and does not appear in the 
urine even after large doses. Basal narcosis is established within forty to 
fifty seconds after intravenous administration. 

It causes few notable systemic effects. There is usually a transient fall 
in blood pressure, an increase in pulse rate, and depression of respiration. 
Thiopental sodium is quickly withdrawn from the blood stream and stored in 
the fat depots in the skin, in the omentum, and around the kidney. From 
there it is transported to the liver for detoxification. 

As with all barbiturates, thiopental sodium is an excellent anticonvulsant. 
However, at the conclusion of surgical anesthesia in which thiopental sodium 
has been used as a basal narcotic for a long period, twitchings and convulsive 
movements may occur. Some investigators feel that this is caused by carbon 
dioxide accumulation and respiratory acidosis.° 

Method of Administration of Drugs 

The method of administration of the intravenous drugs was decided after 
long discussion between the surgeon and the anesthesiologist. The usual office 
practice is to give an initial 2 to 3 ¢.c. of 2.5 per cent thiopental sodium, wait 
twenty to thirty seconds for any untoward reaction, and then give 8 to 10 
¢.c. or more at one time, depending upon the need. It was felt, however, that 
a more finite and accurate method of evaluating differences in potency and of 
administering comparable doses of the three drugs would be the administra- 
tion of 1 ¢.c. every fifteen seconds until the anesthesiologist felt that surgery 
could begin. The possibility of the loss of effect of the initial few cubic centi- 
meters by the time 15 or 20 ¢.c. had been given was conceded. 


Description of the Technique.—The patient was wheeled into the operat- 
ing room on a cart and draped with a sterile sheet. A mouth prop was 
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inserted and a blood pressure cuff was placed on the right arm. Blood pressures 
were recorded (1) before anesthesia, (2) at the start of anesthesia, (3) during 
anesthesia, (4) at the start of surgery, (5) during surgery, (6) after surgery, 
(7) at awakening, (8) during recovery, and (9) upon complete recovery or 
when the patient was able to leave the clinic. 

The venipuncture was made in the left arm when possible. One cubic 
centimeter of anesthetic was given every fifteen seconds until the anesthesi- 
ologist, who remained at the patient’s head, felt that surgery could begin. 
At this time, in order to simulate office anesthesia as closely as possible, the 
patient was given 75 per cent nitrous oxide and 25 per cent oxygen by means 
of a nasal mask. A total flow rate of 8 liters per minute was used. This was 
continued during the entire surgical procedure, which rarely exceeded five 
minutes. 

Only the removal of completely erupted teeth and simple alveolectomies 
were performed. Prolonged surgical procedures were not included in this 
study in order to limit the period of administration of nitrous oxide and oxy- 
gen. Thus, a more accurate evaluation of the three intravenous drugs was 
obtained. 

When surgery was completed, high-flow oxygen was administered and 
then the nasal mask was removed. The anesthesiologist then questioned the 
patient until the patient could state his name distinctly. The elapsed time 
from the end of anesthesia to sufficient awakening to state one’s name was 
recorded as the awakening time, and the patient was wheeled into the re- 
covery room, 

Nurses in the reeovery room recorded blood pressures, aspirated when 
necessary, and watched the patient until recovery was complete. When the 
patient could successfully pass the Romberg test (standing with feet tightly 
together, arms at the sides, and eyes closed without pronounced wavering and 
tipping of the body), the time was noted. 

The patient was then allowed to sit in a chair in the recovery room until 
it was felt that he could safely leave the building under his own power. This 
time was also recorded. 

It is important to note that close observation was made by trained ob- 
servers. Any side effects that occurred during the study from the start of 
anesthesia to the patient’s departure were recorded. The anesthesiologist 
reported all untoward effects observed in the operating room, and nurses re- 
corded any undesirable effects that occurred in the recovery room. A special 
form (Fig. 2) and the usual anesthesia records were utilized for this purpose. 


Results 


The mean values for the comparisons of the anesthetics are presented in 
Tables I and IV. In Table I it is evident that 135 mg. of methohexital sodium, 
765 mg. of methitural sodium, and 410 mg. of thiopental sodium were approxi- 
mately equivalent. This supports the previous research using methohexital 
sodium.? The dose of methohexital sodium, in eubie centimeters, was significantly 
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smaller (Table II) than the doses of the other two medications. This may 
influence the milligram relationships between this drug and the others, but 
it cannot account for the pronounced difference in potency. 

Tables I and II indicate a similarity among the weights of the patients 
in the three groups. No significant difference in the awakening time was ob- 
served between methohexital sodium and thiopental sodium; however, it took 
significantly longer for the patients to awaken following methitural sodium. 


TABLE I. MEAN VALUES DETERMINED FROM COMPLETE Data FROM SIXTEEN PATIENTS 








| AWAKE | ROMBERG LEAVE 
| DOSE DOSE 


WEIGHT ( MIN- (MIN- (MIN- 
: ANESTHETIC _ | (e@.c.) | (M@.) (LBS.) | UTES) UTES ) UTES ) 
Compound 25398 1% 13.4 134 144.9 % 26.8 37.2 
Methitural sodium 5% 15.3 765 142.9 : 34.2 44.3 
Thiopental sodium 2.5% 16.4 410 142.8 : 34.4 42.1 











No difference in the Romberg time and leave time occurred with methitural 
sodium and thiopental sodium, but these were shorter with methohexital sodium 


than with the thiobarbiturates. 


TABLE II. ANALYSIS OF VARIANCE 











WEIGHT 
DOSE (C.C.) (LBS. ) AWAKE ROMBERG LEAVE 
DF | ss | MS ss | MS ss | MS ss | MS ss | MS 


Among drugs 2 53.5 68 34.0 54 27.1 901 450.7 = 631 -—«-315.6 


Methitural sodium 

vs. thiopental 

sodium (1) 15.6 0.3 0.6 
Methohexital sodium 

vs. thiopental 

sodium (1) 0.0 
Remainder (1) 91.4* 67.7 54.0* 900.4* 
Within groups 68 1191 17.5 44112 648.7 8.4 11233 165.2 12238 
Total 70 = =©1298 44180 626 12134 12869 


Key to Abbreviations: DF = Degrees of freedom. SS = Sum of squares. MS = Mean 
of squares. 
*Significant at p less than 0.05. 





























Table III indicates a significant correlation between the weights of the 
patients and the required doses of the anesthetics. The regression line for this 
data is presented in Fig. 3. Correlation between the dose of thiopental sodium 
and the awakening time was also significant. The Romberg and leave times 
were correlated to the dose of methohexital sodium. Fig. 4 presents these regres- 
sion lines and equations. 


TABLE IIT. CORRELATION COEFFICIENTS 





DOSE (C.C.) ROMBERG 








METHO- 
HEXITAL |METHITURAL| SODIUM COMPOUND | METHITURAL | THIOPENTAL 
SODIUM SODIUM THIOPENTAL 25398 SODIUM SODIUM 











Weight in 
pounds 0.369* 0.418* 0.354* 
Awake 0.128 0.009 0.378* 0.058 0.390 0.093 
_ Romberg 0.473* 0.009 0.272 
Leave 0.383* 0.031 0.173 0.956 t 0.787t 0.861 


*Significant at p less than 0.05. 
Significant at p less than 0.01. 
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Fig. 3.—The weights of patients and doses of anesthetic drugs were correlated. These 
regression equations are: 
Thiopental sodium: y = 16.3 + 0.068 (x — 145) 
Methitural sodium: y = 15.2 + 0.067 (x — 144) 
= 13.4 














Compound 25398: y + 0.045 (x — 144) 
904 COMPOUND 25398 x 
x Leave 
. . 
754 Romberg 
604 
. 


454 


304 


Romberg and Leave time in minutes 





159 








‘ 9 12 15 18 21 
Dose cc.’s 


Fig. 4.—Correlation between the dose of Compound 25398 and the Romberg and leave 
times was observed. These regression equations are: 
Romberg time: y = 26.7 + 2.05 (x — 13.4) 
Leave time: y = 37.2 + 1.88 (x — 13.4) 
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Fig. 5.—Significant correlation between the awakening time and the Romberg and leave 
times was obtained with methitural sodium. These regression equations are: 
Romberg time: y = 34.2 + 1.39 (x — 7.9) 
Leave time: y = 44.3 + 1.78 (x — 7.9) 
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j Fig. 6.—Significant correlation between the Romberg and leave times was obtained with 
each of the anesthetic drugs. These regression equations are: 

Thiopental sodium: y = 42.1 + 0.817 (x — 34.4) 

Methitural sodium: y = 44.3 + 0.796 (x — 34.2) 

Compound 25398: y = 37.2 + 0.942 (x — 26.7) 
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Only with methitural sodium was significant correlation between the 
awakening time and the Romberg or leave time observed (Fig. 5). Correlation 
between the Romberg and leave times was significant; the regression lines 


and equations are presented in Fig. 6. 











TABLE IV. MEAN CHANGES AND STANDARD ERRORS IN BLOOD PRESSURE AND PULSE 
DuRING STUDY 
7 ANESTHETIC | BEFORE-DURING | BEFORE-AFTER | DURING-AFTER 

Systolic Blood Pressure (mm. Hg) 

Methohexital sodium 2.0 + 4.4 11.0 + 4.5 13.0 + 3.2t 

Methitural sodium 18 + 3.2 §.2 + 3.8 3.4 + 4.5 

Thiopental sodium 13.4 + 4.5* 4.8 + 2.8 18.2 + 4.2t 
Diastolic Blood Pressure (mm. Hg) 

Methohexital sodium 9.3 + 3.1t 4+ 24 7.9 + 3.7t 

Methitural sodium 6.2 + 2.8* 4.3 + 2.6 1.9 + 3.9 

Thiopental sodium 15.4 + 5.1t 3.0 + 3.4 12.5 + 4.5* 











Pulse Rate (Beats per Minute) 
Methohexital sodium 0.3 + 1.8 
Methitural sodium 3.2 33 
Thiopental sodium 0.7 + 2.6 





*Significant at p less than 0.05. 
+Significant at p less than 0.01. 


Table IV presents the mean changes and standard errors for the blood 
pressure and pulse. Analyses of these data by the Students ‘‘t’’ test indicate 
the following: 

1. A statistically significant rise in systolic and diastolic blood pres- 
sure was observed during induction with thiopental sodium; a 
similar but less pronounced rise in diastolic blood pressure was ob- 
served with methohexital sodium; methitural sodium also produced a 
rise in diastolie pressure during induction. 

2. During recovery a statistically significant fall in blood pressure oe- 
curred with thiopental sodium and methohexital sodium. 
No significant change in blood pressure or pulse rate was observed 
on comparing that before to that at the end of the study period. 

The total number of positive side effects are recorded in Table V. The 
number of patients reporting one or more side effects are recorded in Table 
VI. Statistically, no significant differences among the anesthetics are evi- 

















deneed. Jactitations and muscle tremors were seen only with methohexital 
TABLE V. ToTaAL NUMBER OF SIDE EFFECTS REPORTED 

7 - l THROM- NUM- 

LARYN- | CON- BO- BER 

GO- |EXCITE-| TREM- | VUL- SALIVA-| PHLE- | HEAD- POSSI- 

_ANESTHETIC COUGH |SPASM | MENT | ORS | SIONS |EMESIS| TION | BITIS | ACHE |TOTALS| BLE 
Methohexi- 

tal sodium 2 1 2 2 3 0 0 0 3 13 384 
Methitural 

sodium 4 1 6 0 0 5 2 2 6 26 384 
iopental 

odium ; 1 0 3 0 0 2 2 0 1 9 368 

tals 7 2 11 2 3 7 4 2 10 | 48 1136 
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sodium. More undesirable effects were seen with methitural sodium than with 
either of the other anesthetics. Interpretations of electroencephalographic 
studies performed at a later date in the two patients with jactitations follow. 


TABLE VI. NUMBER OF PATIENTS REPORTING ONE OR MORE SIDE EFFECTS PER DOSE 








ANESTHETIC | SIDE EFFECTS | NO SIDE EFFECTS | TOTALS 
Methohexital sodium 9 15 24 
Methitural sodium 13 11 24 
Thiopental sodium 8 15 23 
Totals 30 41 71 














Case 1.—The patient was R. R., a 15-year-old white girl. 

Diagnosis: Dysrhythmia, grade I, generalized, 

Report: There is a fairly well-developed alpha rhythm with frequencies of around 
10 cycles per second. This arises symmetrically. Intermixed with this alpha rhythm is a good 
deal of generalized, low-amplitude, fast activity with frequencies of around 20 cycles per sec- 
ond. There is a great deal of rhythmic, synchronous, slow activity appearing particularly in tem- 
poral-frontal regions, often with a paroxysmal appearance. These waves have frequencies rang- 
ing from 4 to 8 eycles per second. With hyperventilation there is a rather pronounced build-up 
of high-amplitude, rhythmic slowing and, in addition, throughout the recording there is 
considerable independent slow activity arising from one hemisphere or the other and from 
various head regions. All of the slowing seen tends to be of moderate amplitude and with 
frequencies ranging between 2 and 8 cycles per second. There is no unusual persistence of the 
slow activity following hyperventilation. There is a minimal, symmetrical, driving response, 
with photic stimulation. 

Interpretation: The record shows a marked mixture of frequencies, but none of the 
changes is specific or of localizing value. The record is not much beyond normal limits for a 
patient of this age. There is no certain indication of a focal disturbance or a convulsive 
disorder. 


Case 2.—The patient is C. N., a 39-year-old Negro woman. 

Diagnosis: Dysrhythmia, grade I. 

Report: There is a 9 to 10 cycles per second alpha rhythm which arises symmetrically. 
This is slightly irregular. From time to time throughout the record there are paroxysms of 
low-amplitude slow waves ranging from 4 to 6 cycles per second appearing synchronously bi- 
laterally, particularly in temporal regions. There is some slight accentuation of this slowing 
during hyperventilation. With photic stimulation, there is a moderate driving response which 
tends to be slightly asymmetric, being seen best on the right. 

Interpretation: The changes in this record are not marked, and they are nonspecific. 
There is no indication of any localized disturbance; nor is there any certain indication of a 
convulsive disorder. 

Discussion 


In all patients, awakening occurred shortly after anesthesia was discon- 
tinued. Awakening would be influenced to a greater extent by the administra- 
tion of nitrous oxide and oxygen than would the Romberg or leave times. 
This is, therefore, a poor test for the rate of recovery from the barbiturates. 
The close correlation between the Romberg and leave times and the objectivity 
of the Romberg test suggest that this is the preferable test. By this measure, 
methohexital sodium has a shorter duration of action than either of the thio- 
barbiturates. This difference may be more striking after a longer period of 
anesthesia. No difference between the two thiobarbiturates was noted. 
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Jactitations were seen on three occasions (two patients) with methohexital 
sodium. No similar effects were noted with the other drugs. Electroencephalo- 
graphic studies of these patients demonstrated a slight deviation from normal 
brain wave patterns. This suggests that administration of methohexital sodium 
may provoke seizures in patients with incipient epilepsy. 

Rapid injection of thiopental sodium or thiamylal sodium will cause a 
precipitous drop in arterial blood pressure and cessation of respiration.’ 
Slow injections of the anesthetic dose in animals may produce increases of as 
much as 50 mm. Hg. This rise in blood pressure is accompanied by a decreased 
blood volume of the limb, kidney, and spleen. Perfusion of the excised rabbit 
ear with thiopental sodium produces a decrease in the flow rate. Similar de- 
ereases in flow rate were noted on perfusing the coronary vessels of the rabbit 
heart. The oxygen analogues did not produce these changes. These and 
other vasodilator drugs will restore the flow rate to normal. Cardiac 
arrhythmia which may be seen during the hypertensive phase is also abolished 
in most instances. The increase in blood pressure during induction, which 
was observed in this study, was probably not the result of increased anxiety 
but may be related to the vasoconstrictor effect of slowly administered 
barbiturates. Of the three drugs, thiopental sodium had the most pronouneed 
pressor effect.® 

In these experiments, nitrous oxide and oxygen tensions were not 
measured. These also influence blood pressure and pulse rate. Changes in 
these factors could have produced some of the effects seen in our patients. 


Conclusions 


1. Doses of 135 mg. of methohexital sodium, 765 mg. of methitural sodium, 
and 410 mg. of thiopental sodium are approximately equal in potency. 

2. The rate of recovery from methohexital sodium is significantly more rapid 
than from comparable doses of methitural sodium or thiopental sodium. 
No significant difference between methitural sodium and thiopental sodium was 
found, 

3. The heavier the patient, the more anesthetic is required. 

4. Jaetitations were seen on three of twenty-four administrations of metho- 
hexital sodium. The two patients experiencing this response had grade I 
dysrhythmia on electroencephalographic examination. 

5. An elevation in blood pressure oceurred during induction with all 
three anesthetics, but was most pronounced with thiopental sodium. The blood 
pressure returned to normal during the recovery phase. 


I wish to thank Dr. Ralph Frickenstein and the nurses and technicians of the Anes- 
thesiology and Dental Departments of Indianapolis General Hospital for their assistance in 
this research project. 

The methitural sodium (Neraval) was supplied by Dr. Samuel Irwin of The Schering 
Corporation, Bloomfield, New Jersey. 

Methohexital sodium was supplied by Dr. Wilbur Doran of Eli Lilly & Company, Indian- 
apolis, Indiana. 
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Oral Pathology 


A DESCRIPTION OF EOSINOPHILIC GRANULOMA OF BONE, 
HAND-SCHULLER-CHRISTIAN DISEASE, AND LETTERER-SIWE 
DISEASE 


Report of a Case 


r 


RaymMonp L. Peraccuio, D.M.D., New York, N. Y. 


Introduction 


HE general consensus of opinion among recent investigators is that eosino- 

philie granuloma of bone, Hand-Schiiller-Christian disease, and Letterer- 
Siwe disease are different phases of a single basic disorder, the differentiation 
being determined by the distribution of the lesions, the age of the patient, and 
the clinieal manifestations of the disease. The histopathologic difference, aside 
from the distribution and density of eosinophils, is the secondary reaction caused 
by the chronicity of the disease. In all three of the above diseases, the primary 
cell is the histioeyte with a resulting inflammatory reaction of the reticuloendo- 
thelial system. The etiology was originally thought to be due to metabolic 
disturbances. Now, because of the resulting inflammatory reaction, there is 
suggestive evidence that a specific infectious agent may be the etiological factor 
of this disorder. 

It is of paramount importance for the dental profession to have a thorough 
understanding of these diseases. The diagnosis is frequently difficult; yet in 
a majority of the cases reported, the first manifestation of the disease was in 
the oral eavity or the associated structures. In many eases the patient first 
sought advice and treatment from a member of the profession, or the dentist 
accidentally discovered the lesions in the course of a routine examination. 
Careful clinical and roentgenographie studies are required to differentiate dis- 
eases and tumors that may simulate these related diseases, but it is only by 
histologic examination of the lesion that a definitive diagnosis of this disorder 
can be established. 

A elinieal, roentgenographic, and pathologie description of eosinophilic 
granuloma of bone, Hand-Schiiller-Christian disease, and Letterer-Siwe disease 
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will be presented in this article. A case that appeared as eosinophilic granuloma 
of bone but, because of its chronicity and visceral involvement, is now being 
considered Hand-Schiiller-Christian disease will be reported. 


Eosinophilic Granuloma of Bone 


Before 1940 this disease was described under the terms of ‘‘myeloma with 
presence of eosinophils,’ ‘‘granulations tumor,’’ and ‘‘osteomyelitis with 
eosinophil reaction.’’ Jaffe and Lichtenstein and Otani and Ehrlich* 
described the same disease, using the terms ‘‘eosinophilic granuloma of bone’’ 
and ‘‘solitary granuloma of bone,’’ respectively. Eosinophilic granuloma of 
bone is pathologically descriptive and does not limit the disease as a solitary 
lesion of bone. 

Eosinophilic granuloma of bone is a benign, well-localized, destructive lesion 
of bone. One or more bones may be involved, or multiple foci of the disease 
may occur in a single bone. Any bones of the skeleton, with the exception of 
the hands and feet, may be involved. The disease has a predilection for the 
skull, ribs, humerus, femur, maxilla, and mandible. In a majority of the cases 
presented, the lesion was first seen in the mandible and/or the maxilla. The 
lesion may be completely asymptomatic or it may be accompanied by local pain, 
swelling, and tenderness. General systemic symptoms may be present. The 
lesion primarily involves the medullary cavity of the bone, with eventual erosion 
and expansion of the cortex. There may be an overlying soft tissue reaction. 
If the lesion perforates through the cortex, a pathologie fracture may ensue. 

Roentgenographie examination of eosinophilic granuloma of bone may 
demonstrate single or multiple radiolucent areas. An area commonly affected 
is the skull; here the lesion appears as a punched-out area with smooth sharp 
margins. In a differential diagnosis, the roentgenographic appearance of these 
lesions may resemble (1) multiple myeloma, (2) metastatic tumors, (3) tuber- 
culosis, (4) solitary bone eysts, (5) Ewing’s tumor, (6) neurofibromatosis, and 
(7) osteitis fibrosa eystica. Some lesions have a moth-eaten appearance and may 
resemble an area of osteomyelitis. In the jaw, the lesions may appear as cyst- 
like areas with possible tooth involvement. Periapical survey may show resorp- 
tion of alveolar bone, as in chronic destructive periodontal disease, resulting in 
exposed root surfaces. Because of the possibility of more than one bone being 
involved, a complete skeletal survey should be taken when this disease is 
suspected. 

No gross laboratory changes occur in this disease. There may be a slight 
eosinophilia of 3 to 6 per cent. A complete blood count may demonstrate a 
slight anemia and leukocytosis. 

The histologic appearance depends on the age of the lesion. Primarily, 
eosinophilic granuloma of bone is a destructive disease resulting in the replace- 
ment of normal tissue by unusual granulomatous tissue. In the early lesion, 
this tissue is soft and infiltrated by many cells. There are proliferating histio- 
eytes and focal collections of eosinophils. With maturation of the lesion, there 
is a decrease in eosinophils with virtual disappearance, the histiocytes undergo 
vacuolization, and there is an increase in fibroblastic activity. 
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The oral manifestations of eosinophilic granuloma of bone may simulate 
a chronic periodontal disorder. A sore, swollen, inflamed gingiva, with loose 
teeth, may be present. Extensive ulcerated areas may occur in the palate. Re- 
sorption of bone and gingiva may be so extensive that the root surfaces of teeth 
are exposed. Extraction of these loose teeth may result in failure of the sockets 
to heal and an overt production of granulomatous tissue. 

This disease occurs primarily in children and young adults. It is non- 
familial with a greater incidence in males than females (a ratio of 5 to 1). 
The prognosis is variable. In some eases the lesion will heal spontaneously 
or with radiation therapy; in other cases the disease may progress and develop 
characteristics of the more serious phases of this disorder, such as Hand- 
Schiiller-Christian disease or Letterer-Siwe disease. 

An accurate diagnosis of eosinophilic granuloma of bone can be made only 
by a biopsy of the lesion. If the disease is characterized by one lesion, surgical 
curettage may be instituted. Otherwise, if there is extensive involvement, 
radiation therapy would be the treatment of choice. 


Hand-Schiiller-Christian Disease 


Hand, in 1893, presented a case with skull defects, exophthalmos, and 
polyuria (diabetes insipidus) in a 3-year-old child. Because of the soft yellow 
caseous-like material found in the skull defects, Hand thought that the disease 
was a manifestation of tuberculosis. Schiiller, in 1915, and Christian, in 1919, 
presented similar cases that were thought to result from pituitary dysfunction. 
It was not until 1928 that Rowland”? coordinated the clinical findings of the 
previous three investigators with his own histopathologic observations. Due to 
the presence of lipid-containing histiocytes, Hand-Schiiller-Christian disease 
was believed to be a dysfunction of fat metabolism and was therefore classified 
with Gaucher’s disease and Niemann-Pick disease as a lipoid storage disease. 
Recently, Hand-Schiiller-Christian disease has been considered as a disease 
related to eosinophilic granuloma of bone. This disease is believed to be the 
chronic form. 

The classical triad of symptoms of Hand-Schiiller-Christian disease includes 
(1) defects in the membranous bone, (2) exophthalmos, and (3) diabetes insipi- 
dus. It must be remembered that it is not necessary for all three symptoms 
to be present before this disease can be considered. Cases have been reported 
in which only one symptom was present and the other two symptoms were 
absent. Other symptoms that may be present are cutaneous eruptions, loose 
teeth with gingival destruction, visceral involvement, and miliary infiltration 
of the lungs. The most outstanding characteristics are the bony lesions seen 
in flat and long bones. The lesions of the skull are well demonstrated and 
usually involve the inner table. As the disease progresses the lesions may 
extend to erode the outer table. Cases of soft masses located on the skull and 
subsequent involvement of the outer table have been reported. The lesions may 
also involve the jaws and alveolar bone. Roentgenograms of the calvarium 
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show the lesions to be multiple, giving the skull a geographic appearance. Ex- 
ophthalmos, unilateral or bilateral, is caused by the accumulation of granu- 
lomatous tissue in the orbit. Pituitary dysfunction with polyuria and poly- 
dipsia (diabetes insipidus) results from lesions involving the posterior hy- 
pophysis. Some patients have demonstrated deafness with involvement of the 
temporal bone and signs of increased intracranial tension. This disease is 
essentially a destructive process. The normal tissue is replaced by granulomatous 
tissue. The primary cell in this lesion, as in eosinophilic granuloma of bone, is 
the histiocyte. Virtually no eosinophils are present. The histiocytes are filled 
with lipid (foam cells). The lipid is cholesterol. The lesion often contains 
polymorphonuclear leukocytes, eosinophils, plasma cells, and lymphocytes. Fi- 
brosis is evident. 

The oral manifestation of Hand-Schiiller-Christian disease is very similar 
to eosinophilic granuloma of bone. Symptoms of gingivitis and stomatitis may 
be present. Extensive mucosal ulcerations may occur. 

The disease occurs in children and young adults and is more common in 
males than in females. The morbidity rate is 70 per cent. The course of 
this disease tends to be more rapid when it begins before the age of 3 years. 


Letterer-Siwe Disease 

Letterer, in 1924, was the first to identify this disease. In 1933 Siwe re- 
viewed all the previously reported cases. A variety of synonyms, such as ‘‘non- 
lipoid histioeytosis,’’ ‘‘aleukemic reticulosis,’’ ‘‘reticuloendotheliosis,’’ and 
‘‘nonlipoid reticuloendotheliosis,’’ have been used to describe this disease. 
Letterer-Siwe disease is the most acute expression of the disorder, which follows 
a rapid course that usually ends in death within a few months. This disease 
is characterized by its widespread dissemination of lesions; not only the skeleton 
but also the skin and viscera are attacked. The bone lesions are identical with 
those described in eosinophilic granuloma of bone and Hand-Schiiller-Christian 
disease but are secondary due to the rapid and fatal course of the disease. 
Usually, the first visible manifestations are the skin eruptions. The lesions are 
dark papules, about 2 mm. in diameter, and they are found frequently on the 
trunk. Hemorrhagic areas may be present in the skin as the disease progresses. 
Splenic and liver enlargement, generalized lymphadenopathy, secondary ane- 
mia, fever, and progressing cachexia may be evident. 

Roentgenograms may show skeletal changes similar to those of eosinophilic 
granuloma of bone and Hand-Schiiller-Christian disease. In this disease the 
visceral manifestation is primary, so that pulmonary infiltration may be evi- 
dent long before the skeletal changes oceur. 

Histologic examination of the lesion demonstrates a nonlipoid-containing 
histiocyte as the basic pathologic cell. As in the lesions of eosinophilic granu- 
loma of bone that Letterer-Siwe disease markedly resembles, there are pro- 
liferating histiocytes with foci of eosinophils. Some giant cells may be pres- 
ent. Because of the rapid course of this disease, there is no fibrosis. 
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Letterer-Siwe disease is a disease of infancy; it rarely occurs after the 
age of 2 years. Either sex may be affected. Radiation therapy may be used 
on the cutaneous lesions. Regardless of the method of treatment, this disease 
usually terminates fatally. 


Discussion 


A review of recently reported eases has strongly suggested a definite inter- 
relationship of eosinophilic granuloma of bone, Hand-Schiiller-Christian dis- 
ease, and Letterer-Siwe disease. Eosinophilic granuloma of bone is the benign 
destructive form in which the lesions are localized and easily treated. This 
disease may progress into the more severe forms, namely, Hand-Schiiller-Chris- 
tian disease or Letterer-Siwe disease. The former follows a chronic course with 
widespread skeletal and possible visceral involvement. The latter follows an 
acute course with generalized visceral involvement. 

In an attempt to integrate these diseases as phases of a single basic disorder, 
the following unifying terms have been suggested: reticuloendotheliosis, granu- 
lomatosis, eosinophilic xanthomatous granuloma, inflammatory histiocytosis, 
histioeytie granuloma, idiopathic histiocytosis, and xanthomatosis. All the 
terms that have been proposed thus far fail to embody the basic clinicopatho- 
logie characteristics of the three diseases. 

Lichtenstein*® suggested the name ‘“‘histiocytosis X.’’ (In his article, 
Lichtenstein chose the term ‘‘histiocytosis X’’ in lieu of a better term, believing 
that discovery of the specific etiological agent is required before a unifying term 
ean be adopted.) Now with subdivisions based on (1) distribution of lesions, 
(2) age of the patient, and (3) prognosis, the diseases can be classified. Histio- 
cytosis X E. G. (eosinophilic granuloma) is characterized by localized lesions 
restricted to the skeleton. Histiocytosis X S. C. (Schiiller-Christian) is char- 
acterized by disseminated lesions in the skeleton and possibly in the viscera. 
Histioeytosis X L. S. (Letterer-Siwe) is characterized by disseminated lesions 
in the viscera. There is a correlation between the age of the patient and the 
severity of the disease. Histiocytosis X L. S., the acute form terminating in 
death within a few weeks or months, has a predilection for infants, whereas 
histiocytosis X S. C., the chronic form, is usually found in young adults. 

During the past decade, overlapping manifestations of these diseases have 
become evident. There have been reported cases which, clinically and morpho- 
logically, demonstrated transitions of eosinophilic granuloma of bone to Hand- 
Schiiller-Christian disease. The lesions of eosinophilic granuloma of bone have 
been observed to appear at extraskeletal sites. Pituitary dysfunction and exoph- 
thalmos may oceur. The histologic characteristics of the lesion undergo changes 
with age, such as fibroblastic activity, the presence of lipid-containing histiocytes, 
and a reduction in the number of eosinophils. It is suggested that if early lesions 
of Hand-Schiiller-Christian disease and Letterer-Siwe disease are examined, they 
are characteristic of the lesions of eosinophilic granuloma of bone. In any of the 
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three diseases the location of the lesions may be responsible for the manifesta- 
tion of one or more symptoms of the Schiiller-Christian triad. Therefore, the 
presence of the classical triad is by no means indicative that Hand-Schiiller- 
Christian disease is present. 

There have been reports of cases of Hand-Schiiller-Christian disease and 
Letterer-Siwe disease being treated with cortisone and antibiotics, respectively. 
Blahd, Levy, and Bassett* presented a case of Hand-Schiiller-Christian disease 
that initially responded to cortisone; because of the side reactions, however, 
cortisone was discontinued and the patient was given radiation therapy. 
Aronson’ discussed a case of Letterer-Siwe disease that was treated successfully 
with streptomycin. The possibility of spontaneous remission must be con- 
sidered. If not, this favorable response to streptomycin gives support to the 
present concept that an infectious agent is the etiological factor. Until a 
specific etiological agent is discovered, radiation therapy is the most effective 


method of treating these diseases. 


Case Report 


A 14-year-old Puerto Rican girl was referred to the Roosevelt Hospital dental 
clinic on April 9, 1957, for the biopsy of a painful eroded area in the left palate (Fig. 1). 


The patient also complained cf loose teeth and inflamed gingivae. 


Fig. 1.—Photograph showing the eroded lesion ene exposed lingual root of the maxillary first 
molar. 


Past History.—In September, 1954, while the patient was living in Puerto Rico, a 
swelling of the left body of the mandible was first noted. Oral examination demonstrated 
a carious molar to be the cause of the swelling. Under local anesthesia, the involved tooth 
was removed. The swelling persisted. A tentative diagnosis of osteomyelitis was made. 
A sequestrotomy was performed, and the patient was maintained on antibiotic therapy. 
The pathologic diagnosis was ‘‘chronic osteomyelitis with no evidence of malignancy.’’ 
Subsequent roentgenograms revealed no bone regeneration. Before the patient could be 
followed properly, she left Puerto Rico. 

In May, 1955, the patient was seen at the outpatient dental clinic of Greenpoint Hospital 
in Brooklyn, New York, with a swelling of the left mandible. Roentgenograms demonstrated 
an expanding multilocular cystic lesion of the left body of the mandible, extending from the 
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ramus to the left canine. A skeletal roentgenographie survey was negative. Biopsy of the area 
was diagnosed as eosinophilic granuloma of bone (Figs. 2 and 3). The patient was referred to 
the Henry Harrington Janeway Clinic at Roosevelt Hospital for radiation therapy. A total 


Fig. 2. 


Fig. 3. 


Fig. 2.—Roentgenogram showing the multilocular cystic lesion of the mandible. 
Fig. 3.—Biopsy site in the mandible. 





624 PERACCHIO 0. S., 0. M., & 0. P. 
o June, 1958 


dose of 1,140 r was delivered to the involved mandible. Roentgenograms following treatment 
of the jaw showed bone regeneration in the previously described multilocular cystic area 
(Fig. 4). 

In January, 1956, a swelling of the left neck, associated with a left chronic otitis media, 
was noted. Roentgenograms demonstrated an area of bone destruction in the left occipital 
bone (Fig. 5). A diagnosis of recurrent neoplastic eosinophilic granuloma of bone was made. 
Radiation therapy (2,691 r) was administered to the affected area. At this time a diagnosis 
of diabetes insipidus was established and the patient was placed on Pitressin by nasal insuffla- 
tion. In the hope that the pituitary lesion could be treated, radiation therapy (398 r) was 
directed to the site of the gland. The response was minimal, as the patient still requires 


Pitressin. 


Fig. 4.—Bone regeneration of the cystic lesion following radiation therapy. 


In September, 1956, the patient was seen again. At that time she was complaining 
of pain in the roof of the mouth. Oral examination revealed an eroded midline palatal 
lesion. A skeletal roentgenographic survey demonstrated new radiolucent cystlike areas in 
the left maxilla and in the left ilium. Both of these areas were treated with radiation 
therapy, 1,941 r and 2,040 r, respectively. 

In December, 1956, a plaquelike lesion about 1 cm. in diameter was observed on the 
right margin of the tongue. This lesion was believed to be related to the patient’s original 
problem. A local radioactive strontium-90 applicator with a dose of 2,100 r was administered 
to the lesion. 

In February, 1957, the patient returned, complaining of pain upon urination. A 
physical examination revealed an ulcerative process involving the vulva. Radiation of the 
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area was advised on the presumptive diagnosis that the lesion was an eosinophilic granuloma. 
The vulvar lesion improved within one week after radiation therapy. 

Present Illness——The patient first noticed a painful area on the palate opposite the 
left first molar one week prior to her visit to the dental clinic. She also observed that her 
mandibular premolar teeth were becoming progressively mobile and that the gingiva 
about these teeth was swollen and bled easily upon slight trauma. 


Physical Examination._-Physical observations showed the patient to be in generally 
poor health. She appeared extremely pale, listless, and withdrawn. The patient’s physical 
and mental development, is below the level that is expected of this age group. A 2 ecm. 
cieatrix was noted under the left body of the mandible. This was the result of the 
sequestrotomy referred to previously. No cervical lymphadenopathy was noted. 


Fig. 5.—An area of destruction in the left occipital bone. 


Oral Examination.—Examination of the oral cavity revealed a large eroded lesion 
of the palatal mucosa, extending from the first premolar to the second molar of the left 
maxilla. The lesion, which measured 2 by 2 cm., was soft and had a yellowish gray necrotic 
center, The margin was not well demarcated. The underlying bone was easily probed 
and demonstrated. The lingual root of the first molar was completely exposed, so that 
a probe was passed over the apex. Two other smaller but similar-appearing lesions were 
seen on the right side of the palate. These lesions, which measured about 5 mm. in diam- 
ter, were saucerlike with a yellowish base. An eroded area with bone loss and an exposed 
root surface was demonstrated distal to the mandibular right and left premolars. 
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Roentgenographic Examination.—A periapical survey of the teeth revealed general- 
ized loss of bony trabeculae in the alveolar bone of the maxilla (Fig. 6). The lamina 


dura and periodontal membrane were abnormally thick. Bone loss was demonstrated on 


Fig. 6.—Intraoral roentgenogram showing loss of bony trabeculae in the maxillary alveolar bone. 


the distal surfaces of the mandibular right and left premolars (Fig. 7). A skeletal survey 
was essentially negative, with the exception of the chest films. A fine streaky miliary 
infiltrate pattern was ‘present throughout both lung fields. This was compatible with 
pulmonary involvement described in Hand-Schiiller-Christian disease. Roentgenograms of 
the left mandible and left ilium showed partial bone replacement of the previously 


described cystic areas. 


Fig. 7.—Periapical survey demonstrating generalized bone loss. 


Laboratory Data.—Laboratory studies demonstrated a red blood cell count of 
3,950,000; hemoglobin, 10.1 grams (65 per cent); and white blood cell count, 8,450 with 8 
per cent eosinophils. 

Pathologic Examination.—After administration of lidocaine anesthesia with epineph- 
rine (1:100,000), a biopsy specimen of the large palatal lesion was taken for diagnosis. 

Microscopic examination of the mucosa revealed numerous mononuclear cells that 
were closely packed, yet discrete. These cells were characterized by large oval nuclei. 
The cytoplasm was pale and slightly granular in appearance. Dispersed among the mononu- 
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clear cells were irregular groups of eosinophils. The eosinophils were characterized by 
irregular or bilobate nuclei. The cytoplasm contained eosinophilic granules. There was 


ittle or no fibrous tissue reaction (Figs. 8 and 9). 


. 
. 
. 


Fig. 8.—High-power photomicrograph demonstrating nonlipoid-containing histiocytes. 
4.4 9.—Low-power photomicrograph of the lesion demonstrating an irregular group of 
sinophils, 
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Diagnosis.—Recurrent eosinophilic granuloma of bone. 

Treatment.—Because of the proximity of the oral lesions and the past response to 
radiation therapy, it was decided to treat the patient with radiation again. Over an 
eleven-day period 1,745 r were delivered to the involved sites. Four weeks after the initial 
biopsy, the lesions in the oral cavity had almost completely resolved. The lingual root 
of the left maxillary first molar was still visible but epithelization was occurring over 
the exposed bone. 

Comment.—Follow-up visits to the Henry Harrington Janeway Clinic show the pa- 
tient’s general condition to be progressively poor. Continued weight loss is being ex- 
perienced. No new lesions have occurred. 

In view of the multiple skeletal and soft tissue involvements, the chronicity of the 
disease, the patient’s pituitary dysfunction, and recent pulmonary infiltration, it has 
been suggested that this is a case of Hand-Schiiller-Christian disease. Microscopic exam- 
ination of the lesion fails to demonstrate the characteristics of this disease; however, this 
may be due to the early stage of the lesion. 

The prognosis appears to be poor. Cases reported as eosinophilic granuloma of 
bone or Hand-Schiiller-Christian disease, characterized by recurrent multiple lesions, pituitary 
dysfunction, and lung involvement generally have a fatal prognosis. 


Summary 


1. A description of eosinophilic granuloma of bone, Hand-Schiiller-Christian 
disease, and Letterer-Siwe disease has been presented. Also included are the 
diagnosis, treatment, and prognosis of these three diseases. 


2. In recent years, attention has been directed toward unifying these dis- 
eases as different phases of a single basie disorder. Similarity of the three dis- 


eases with overlapping manifestations has been emphasized. 

3. A ease has been presented that originally was diagnosed as eosinophilic 
granuloma of bone but, due to the chronicity of the disease, multiplicity of the 
lesions, and pulmonary involvement, is now considered Hand-Schiiller-Christian 


disease. 
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THE AMELOBLASTOMATOUS POTENTIALITY OF ODONTOGENIC 
EPITHELIUM DEMONSTRATED IN TISSUE CULTURE 


Hamitton B. G. Roprnson, D.D.S., M.S., ann WituiAm LerxowirTz, D.D.S., 
CoLUMBUS, OHIO 


HE ameloblastoma is a neoplasm derived from epithelium which has the 

potentiality to form an odontogenic type of tissue. Under certain con- 
ditions the epithelial covering of the alveolar process, the epithelium of the 
enamel organ and cell rests derived from epithelium which participates in 
odontogenesis may be assumed to possess such potentiality. Ordinarily the 
ameloblastoma does not form enamel, that is, it is not a functioning tumor, 
but it may be found in conjunction with odontogenic tissue which does form 
dental structures, as in the odontoameloblastoma or the odontogenic mixed 
tumor.® * 1° 

Periodically, the odontogenic epithelial origin of the ameloblastoma is ques- 
tioned and a basal-cell theory is advanced.* '' One of the contentions ad- 
vanced against the odontogenic theory of origin is the rare observation of an 
ameloblastoma-like neoplasm in the tibia and, even more rarely, in the fibula. 
The oceasional incidental morphologic resemblance of such tumors to amelo- 
blastomas does not in any way establish a common origin of both neoplasms. 
This rare similarity cannot be compared with the frequent and regular 
facsimile of the enamel organ seen in the intraoral ameloblastoma. The re- 
semblance of tissues of the craniopharyngioma to ameloblastoma is readily 
understood on the basis of the contribution of Rathke’s pouch to the forma- 
tion of the hypophysis eerebri. 

It has been stated that there is no ‘‘true’’ stellate reticulum or stratum 
intermedium in ameloblastomas.° Almost any ameloblastoma that has not 
advaneed to the extreme cystic stage will show stellate reticulum, and the 
stratum intermedium is seen quite often. For example, a stratum inter- 
medium has been illustrated in Fig. 1 of a previous report on the histology 
of ameloblastoma® and is shown in Fig. 3 of this article. Because of the non- 
functional nature of these cells, the suffix ‘‘like’’ usually is appended (for 
example, stellate reticulum-like, stratum intermedium-like). The same terminol- 
ogy ean be applied to the cells of leukemia, which are described as lymphocyte- 
like and leukocyte-like since, morphologically, they resemble their eounter- 
parts in the normal reticuloendothelial system, but do not function. The same 
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logie applies to the argument that the ‘‘ameloblastoma does not form enamel 
and that therefore the cells are not ameloblasts.’’® The cells are the neoplastic 
equivalent of ameloblasts and, like normal ameloblasts cultured in vitro, form 
without the necessity of differentiation of odontoblasts.* 

It appears that some additional stimulus is essential to initiate amelogenesis. 
In the normal enamel organ in its normal position, this may come from the 
dental papilla or even, specifically, from the odontoblasts.* 

In the ameloblastoma there is no such stimulus, simply because it is an 
abnormal growth, a neoplasm, and the ameloblasts never fully mature to the 


point of tissue elaboration. 

The occasional origin of ameloblastomas in the presence of an intact and 
complete dentition has been suggested as a point against the odontogenic 
theory,'! but the potentiality of epithelial rest cells, dental lamina, and enamel 


origin epithelium has been overlooked. 

It has been claimed further that, because tooth germs transplanted into 
the anterior chamber of the eye lose their tall columnar structure and produce 
clusters, cords, pearls, keratin, and cysts and do not produce ameloblastomas, 
odontogenie epithelium is not the source of ameloblastoma.’ Likewise, trans- 
planted nerve tissue does not produce neuromas, transplanted kidneys do not 
form nephromas, and transplanted testes do not develop into embryonal ear- 
cinomas. Because of the doubt cast on the possible origin of ameloblastomas 
from cells with odontogenic potentiality, it was considered important to ob- 
serve the development and growth pattern of odontogenic epithelium in tissue 
culture. 

Experimental 

Two hundred fifty-seven rat tooth buds were cultivated in Carrel flasks in 
a plasma coagulum containing 10 per cent rat serum and 1 per cent embryo 
extract according to a technique previously deseribed.’ All explants were dis- 
sected from 19-day rat embryos; the dental lamina which forms a bridge be- 
tween the outer tunie of the enamel organ and the basal cells of the oral 
mucosa was severed. The explant consisted only of the enamel organ, the 
dental papilla, and the dental sae. No basal cells of the oral mucosa were 
transplanted. Outgrowth of epithelium was observed, and in representative 
cases the outgrowth was dissected from the tooth bud proper, transplanted, 
and reecultivated. 


Observations and Discussion 


After four days of cultivation, the outgrowth of epithelial buds from the 
enamel organ was observed (Fig. 2). These buds resemble the pattern of the 
dental lamina often seen in ameloblastomas of the jaws of primitive type (Fig. 
3). After nine days of in vitro cultivation of a tooth bud, from which the 
original epithelial outgrowth had been excised at four days, the new out- 
erowth exhibited a bulbous enlargement suggestive of a successional lamina, 
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Fig. 1.—Photomicrograph of ameloblastoma showing irregular enamel organlike structure 
(A) with ameloblast-like, stellate reticulum-like and stratum intermedium-like cells, and enamel 
budlike structures (B). (From Thoma and Robinson: Orat and Dental Diagnosis, ed. 4, 
Philadelphia, 1955, W. B. Saunders Company.) 
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Fig. 2,—Rat molar tooth bud cultured in vitro for four days. Epithelial outgrowth takes the 
form of buds or lamellae. (Magnification, x35.) 
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634 
but with two laterally disposed outgrowth buds (Fig. 4). A 14-day eultiva- 


tion shows continued epithelial growth with the formation of microcysts (Fig. 
5). <A histologic section of epithelial budding from the odontogenic epithelium 


Fig. 5.—Rat molar tooth bud cultured in vitro for fourteen days. Note formation of microcysts 
and continued formation of epithelial buds. (Magnification, 35.) 
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Fig. 6.—Photomicrograph of section of rat molar tooth bud explant after four days of culti- 
vation showing two buds of epithelium. (Magnification, 270.) 


of a 4-day transplanted tooth bud may be seen in Fig. 6. In Fig. 7, which 
shows a 21-day-old specimen, abortive tooth bud formation is evident. Here 
the epithelium has differentiated into lamella-like structure and enamel organ- 
like structure not unlike the pattern of the ameloblastoma seen in Fig. 1. 
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The epithelium that was dissected from the lamellar structures of the 
tooth buds in vitro was short lived but exhibited dramatic changes within 
twenty-four hours. Fig. 8 illustrates a culture of the lamellar or amelo- 
blastoma-like epithelium dissected from a tooth bud after four days of culti- 
vation and then transplanted in a similar medium for three days. The con- 
tinued lamellar growth and microcyst formation are evident. On the follow- 
ing day (Fig. 9) continued growth and further microcyst formation were seen. 





Fig. 7.—Photomicrograph of section of rat molar tooth bud explant after twenty-one days of 


cultivation. Note similarity to ameloblastoma in Fig. 


Discussion 


Observation of the growth pattern of living enamel epithelium from tooth 
buds cultured in vitro establishes the potentiality of this tissue to form 
ameloblastomas. The growth pattern of odontogenic epithelium in tissue cul- 
ture, and probably in vivo, is determined by the nutritional medium. How- 
ever, the nutritional medium which has proved successful for normal growth 
and development of dissected tooth buds in vivo offers verification of the con- 
cept that ameloblastomas arise from epithelium possessing the potentiality for 
enamel formation.t Odontogenie epithelium under in vitro cultivation pro- 
liferated in abnormal patterns and did not form enamel, a characteristic 
also manifested by the epithelium of ameloblastomas. 

After four days of cultivation, the central cells of the epithelium trans- 
plants (Figs. 8 and 9) showed degeneration, a change paralleled over longer 
time periods in the ameloblastoma. A similar development occurs normally in 
the rat molar. The formation of the stellate reticulum is a stage in the de- 
generation of these epithelial cells and the area is subsequently occupied by 
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connective tissue.2. The rate of development of rat embryonic dental tissue 


retarded in vitro is approximately eight times as fast as in the human being. 


Observations of the processes of growth and eystie degeneration were made 


Fig. 9. 
. Fig. 8.—Photograph of epithelial outgrowth transplanted for three days, showing early 
microcyst formation and proliferative budding. (Magnification, 35.) 
Fig. 9.—Same tissue as in Fig. 8, twenty-four hours later Note formation of microcysts 
and stellate reticulum-like areas. (Magnification, 35.) 
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at frequent periods. Areas which at first present the stellate reticulum-like 
appearance later become microcysts in a manner seen over longer time periods 
in the ameloblastoma. 

It is evident from in vitro studies that normal odontogenic epithelium 
under the abnormal conditions of in vitro cultivation has a potentiality to 
proliferate and differentiate in a manner similar to that seen in the static 
histologie section of ameloblastoma. The tissue culture technique offers the 
opportunity to observe the process while histologic specimens from amelo- 
blastomas offer only single ‘‘still pictures’’ of a dynamic activity. 

While these studies demonstrate the ameloblastomatous potentiality of 
odontogenic epithelium, they do not preclude the origin of ameloblastomas 
from the basal cells of the oral mucosa, the epithelial remnants of the dental 
the sheath of Hertwig (epithelial rests) as well as directly from 


lamina, or 
All these histologie entities possess ameloblastie 


enamel organ epithelium. 
potentialities. 
Summary 


Histologically, the ameloblastoma may show all of the structures nor- 
mally seen in odontogenic epithelium, but a single biopsy specimen illustrates 
only a given statie phase in the process of neoplasia. 

Tissue culture studies of rat embryo tooth buds demonstrated epithelial 
proliferation from the borders of odontogenic epithelium and the formation of 
lamellar-like strueture observed in ameloblastomas. Later, the tooth buds 
vitro showed formation of stellate reticulum-like structure in the 
outgrowths and formation of microeysts characteristic of amelo- 

Dissected epithelial outgrowths recultivated in vitro showed simi- 


erown in 
epithelial 
blastomas. 
lar changes. 


These studies offer additional experimental evidence that ameloblastomas 


originate from epithelium with odontogenie potentiality. 


References 


1. Huggins, C. B., MeCarroll, H. R., and Dahlberg, A. A.: Transplantation of Tooth Germ 
Elements and the Experimental Heterotopic Formation of Enamel and Dentin, J. 
Exper. Med. 60: 199, 1934. 

2. Lefkowitz, W., Bodecker, C. F., and Mardfin, Dorothy F.: Odontogenesis of the Rat 
Molar, J. D. Res. 32: 749, 1953. 

3. Lefkowitz, W., and Swayne, P.: In Vitro Cultivation of Rat Molar Tooth Germs. IT, 
J. D. Res. 35: 523, 1956. 

. Lefkowitz, W., and Swayne, P.: Normal In Vitro Development of Tooth Buds, I.A.D.R. 
Preprinted Abstract, March, 1957. 

. Mardfin, Dorothy F., and Lefkowitz, W.: A Method of Cultivating Tooth Germs in 
Carrel Flasks, J. D. Res. 32: 667, 1953. 

). Robinson, H. B. G.: Histologie Study of Ameloblastoma, Arch. Path. 23: 664, 1937. 

tobinson, H. B. G.: Ameloblastoma: Review of 379 Cases, Arch. Path. 23: 831, 1937. 

. Robinson, H. B. G., and Wallace, W. R. J.: Solid to Cystic Degeneration in an Amelo- 
blastoma, Arch. Path. 28: 207, 1939. 

. Sharp, G. 8., Bullock, W. K., and Hazlett, J. W.: Oral Cancer and Tumors of the Jaws, 
New York, 1956, McGraw-Hill Book Company, Ine., pp. 269-271. 

. Small, I. A., and Waldron, C. A.; Ameloblastomas of the Jaws, ORAL SurG., ORAL MED. 
& ORAL PATH. 8: 281, 1955. 

- Widdowson, T. W., and Widdowson, E. V. B.: Dental Surgery and Pathology, ed. 3, 
London, 1937, John Bale Sons & Danielsson, p. 553. 





EXTRAFOLLICULAR STAGES IN DENTIGEROUS CYST 
DEVELOPMENT 


Roy GILLETTE, Po.D., AND JOSEPH P, WEINMANN, M.D., Cuicago, ILL. 


Introduction 


ATHOLOGISTS who have speculated on the site of origin of dentigerous 

eysts may be grouped into two categories. Proponents of an intrafollicular 
origin (including Broca,? Lartschneider,? and Ries Centeno®) regard the den- 
tigerous cyst as a direct enlargement of the follicle surrounding the finished 
crown of an unerupted tooth. Irritation of the follicle due to inflammation or 
to mechanical difficulties during eruption has been proposed as the cause of 
its separation from the crown. Proponents of an extrafollicular origin (in- 
cluding Malassez,* Sprawson,’ and Bloch-Jorgensen') suggest that at first the 
eyst develops from extrafollicular epithelial remnants and then later unites 
with the follicle of an erupting tooth. Malassez* compares this fusion to that 
which occurs between the oral mucosa and the dental follicle in normal erup- 
tion. According to this analogy, a dentigerous cyst results when a developing 
tooth erupts into the cavity of a cyst that happens to be in the way, rather 
than into the oral cavity. Bloch-Jorgensen' believes that some dentigerous 
cysts were originally periapical cysts of primary teeth into which the crowns 
of secondary teeth later intruded. 

Whatever the site of origin of the cyst, the final state is one in which the 
crown of the tooth lies within the cystic cavity, and the cystic membrane em- 
braces the cervix of the tooth analogous to the attachment of the oral mucosa 
to a normally erupted tooth (Fig. 8, C). Clinically, this is the stage in which 
the cyst is usually discovered and, roentgenographically, the cyst appears to 
be nothing more than a swollen follicle. The simplest explanation would seem 
to be that of a direct intrafollicular enlargement and, therefore, the burden 
of proof lies with the proponents of an extrafollicular site of origin since they 
postulate the existence of developmental stages not previously seen in the 
clinic. Ries Centeno® denies the existence of such a stage on the basis of the 
fact that he has never seen roentgenographically the actual uniting of the two 
entities, cyst and follicle. However, the extrafollicular condition may not be 
as distinguishable from the intrafollicular condition in roentgenograms as 


D wee the Departments of Histology and Oral Pathology, University of Illinois College of 
entistry. 

This investigation was supported in part by a research grant from the National Institutes 
of Health, United States Public Health Service. 
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Fig. 1 Roentgenogram of dentigerous 
through the courtesy of Dr. E. Olech.) 

Fig. 2.—Photomicrograph of tooth and cyst of Case 1. 
eparated from the cyst cavity (C). 
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cyst of Case 1. (Surgical specimen obtained 


Note that the enamel space (£) is 
) 


(Hematoxylin and eosin stain. Magnification, x6. 





640 GILLETTE AND WEINMANN 0. S., 0. M.. & O. P. 
June, 1958 


Ries Centeno assumes. The first of the two extrafollicular cysts deseribed in 
the present article appeared in the roentgenogram to be simply a swollen 
follicle (Fig. 1), but histologic examination revealed that the follicle itself 
was normal and that, instead, the radiolucent area around the crown was 
caused by a separate cyst which was pressed up against the follicle but had 


not yet fused with it (Fig. 2). 

Since, to our knowledge, the only histologic sections of dentigerous cysts 
presented in the literature have been in the intrafollicular stage, we felt that 
the extrafollicular eases described here would be of interest in providing evi- 
denee for the extrafollicular origin of at least some dentigerous cysts. It is 
not surprising that extrafollicular stages in dentigerous cyst development 
have not been detected before, not only because these cysts are likely to have 
progressed to the intrafollicular condition before being presented at the clinic 
but also because the original relations between cyst and tooth are usually 
destroyed during surgical removal. 


Observations 


Case 1.—This cyst was removed from a 13-year-old boy who had a history of multiple 
dentigerous cysts. The cyst extended from the distal root of the lower first molar to the 


: Fig. 3.—Photomicrograph of area A in Fig. 2. Note that the separation of cyst cavity 
(C) and enamel space (£) consists of united enamel epithelium (EE), connective tissue (CT), 
and the stratified squamous epithelium (SS) of the cyst. (Hematoxylin and eosin stain. 
Magnification, X115; reduced ¥. ) 

; Fig. 4.—Photomicrograph of united enamel epithelium of Fig. 3 (ZEB). (Hematoxylin and 
eosin stain. Magnification, x540; reduced 14.) 
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sigmoid notch of the left ramus and embraced the crown of the developing third molar 
(Fig. 1). No second molar was present, and there was no history of extraction of the 
second molar. 

The cyst was removed with the contained tooth still attached to it, Twelve central 
sections were stained with hematoxylin and eosin for microscopic examination. 

The histologie sections show that the cystic cavity is entirely separated from the 
enamel space of the tooth follicle by two membranes: the membrane of the cyst and the 
membrane of the follicle (Fig. 2). The epithelium of the cystic membrane is the strati- 
fied squamous epithelium (Fig. 3). The epithelium of the follicular membrane is the 
stratified columnar epithelium characteristic of the united enamel epithelium found in the 
terminal stages of enamel formation (Fig. 4). The columnar cells are ameloblasts, with 


their proximal ends outlining the space which had been occupied by enamel before de- 


calcification and with their distal ends covered by several layers of cuboidal and squamous 
cells derived from the outer enamel epithelium. 


Case 2.—This cyst was taken from a 4%-year-old boy with chondrodystrophia. It 
was diagnosed as a follicular cyst on the labial surface of the permanent left central in- 


cisor and was removed with the tooth still attached. Twelve central sections were stained 


with hematoxylin and eosin for microscopic examination. 


Fig. 5.—Photomicrograph of tooth and cyst of Case 2. Note that the cyst cavity (C) on 
the labial side of the tooth is separated from the tooth by an extremely thin layer of tissue (A) 


vhich is continuous with the normal united enamel epithelium on the lingual side (B). 
Hematoxylin and eosin stain. Magnification, x6.) 
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The histologic sections showed a cyst situated outside the follicular membrane of 
the tooth (Fig. 5). The follicular membrane is normal in appearance on the lingual side 
but highly modified by the presence of the cyst on the labial side. 

On the normal lingual side the united enamel epithelium of the follicular membrane 
contains an inner row of highly columnar ameloblasts and, distal to these, several rows of 
cuboidal epithelial cells (Fig. 6). Epithelial processes from the united enamel epithelium 
project into the connective tissue layer of the follicle and embrace papillae richly supplied 


with blood vessels. 


6 


Fig. 6.—Photomicrograph of area B in Fig. 5. Note that the enamel space (£) is lined 
by united enamel epithelium which is normal in appearance. (Hematoxylin and eosin stain. 
Magnification, 540.) 

Fig. 7.—Photomicrograph of area A in Fig. 5. Note that a layer of connective tissue and 
blood vessels, enclosed by compressed epithelial cells, is situated between enamel space (#) and 
eystic cavity (C). (Hematoxylin and eosin stain. Magnification, 540.) 


On the modified labial side the united enamel epithelium is reduced to a layer of 
squamous epithelial cells (Fig. 7). The cyst apparently originated just outside the 
papillary layer of the follicle, and the pressure developed by it resulted in the flattening 
of the united enamel epithelium and destruction of the ameloblasts, The blood vessels 
of the papillary layer became trapped and enclosed between the flattened united enamel 
epithelium and the epithelial wall of the cyst itself. 


Discussion 


The uniqueness of the two eases described in this article lies in the dis- 
tinetly extrafollicular location of the cysts as seen in histologic sections, in 
contrast to clinical and roentgenographie appearances. The crucial evidence 
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for their extrafollicular origin consists in the presence of connective tissue 
and vascular elements between the epithelial lining of the follicle and that of 
the eyst. If the cyst were nothing more than a follicle which had become 
separated and raised from the crown, it is difficult to see how the connective 
tissue and blood vessels could have grown in to divide an originally continuous 
intrafollicular cavity into two separate chambers. On the contrary, the pres- 
sures generated by cyst and tooth would tend to produce just the opposite 
effect, namely, the gradual fusion of cyst and follicle and the obliteration of 
their originally separate condition. This would amount to the “eruption” of 
the tooth into the eystie cavity. The usual dentigerous cyst seen in the clinic 
bears the same relation to the contained tooth as does the oral mucosa to a 
normally erupted tooth. 

The cyst which later becomes a dentigerous cyst may have been derived 
originally from one or another of a number of sourees. The cyst may have 
developed from epithelial remnants of the dental lamina which are scattered 
in profusion in the path of erupting teeth. It may have been originally a 
periapical cyst of a primary tooth. The clinical history of Case 1 described 
in this article suggests that the cyst may have originated as a follicular cyst 
from the tooth germ of the missing second molar. The anatomic location of 
the eyst in Case 2 described in this article suggests that the cyst may have 
developed from one of the epithelial processes projecting from the labial 
surface of the united enamel epithelium. Stones* describes various cases in 
which cysts, originally developed in relation to one tooth, expand and come 
to enclose the crowns of other teeth. In Stones’s opinion, the same end— 
namely, the clinical condition known as the dentigerous cyst—may be reached 
by several different paths. 

The evidence for the extrafollicular origin of some dentigerous cysts does 
not preclude the possibility of the intrafollicular origin of others by the direct 
enlargement of the reduced enamel epithelium over the crown of the tooth 
as originally proposed by Broea,? nor does it preclude the possibility of the 
origin of some such cysts by the degeneration of the stellate reticulum as sug- 
gested by Thoma.® The stellate reticulum origin of dentigerous cysts has 
been criticized by Robinson® and others on the ground that if the cyst had 
occurred at the stage in tooth development when stellate reticulum was still 
present, enamel development would have been abnormal, since such a cyst 
would be located between the ameloblasts and the vascular papillary layer 
which supplies their nutrients. Most dentigerous cysts contain well-formed 
crowns, which indicates either that the cysts originally developed outside the 
papillary layer as illustrated by the cases described in the present article or 
that the eysts, if intrafollicular in origin, developed by separation of the 
follicle from the crown of the tooth after the ameloblasts had completed their 
work, 

A diagrammatie representation of the various types of dentigerous cysts 
and their possible developmental relationships is given in Fig. 8. To the left 
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are shown extrafollicular cysts situated laterally (A) or ocelusally (B) in 
relation to the follicle of an erupting tooth. The distinguishing feature of this 
type of cyst is the layer of stroma (stippled) situated between the cyst epi- 
thelium (single row of blocks) and the follicle epithelium (double row of 
blocks). Beeause of the growth pressure of the cyst and the normal matura- 
tion of the follicle around an erupting tooth, such cysts may progress to the 


EXTRAFOLLICULAR INTRAFOLLICULAR 


"CENTRAL _ 


Fig. 8.—Diagram indicating several possible modes of origin for the central dentigerous 
cyst (C) regarded as the terminal stage. If the cyst were extrafollicular in origin, as 
diagrammed on the left, then the epithelial wall in the terminal stage would be partly derived 
from extrafollicular cystic epithelium (single row of blocks) and partly from united enamel 
epithelium (double row of blocks). If the cyst were intrafollicular in origin, as diagrammed on 
the right, then the epithelial wall of the terminal stage would be derived entirely from united 
enamel epithelium. 


intrafollicular condition diagrammed in Fig. 8, C by fusion of the originally 
separate cystic and follicular epithelia. To the right is shown an alternative 
mode of origin of intrafollicular cysts by direct separation of the follicular 
epithelium from the surface of the enamel laterally (D) or over the cusp (£). 
As the cystic cavity becomes further distended with fluid, these would also 
progress to the condition diagrammed in Fig. 8, C, in which the swollen fol- 
licular membrane is separated from the entire crown except in the cervical 
region, the usual area of epithelial attachment. The numerical preponderance 
among dentigerous cysts of the central type diagrammed in Fig. 8, C may be 
due to the fact that this type represents the stable terminal state for any 
cystic development in the neighborhood of the follicle of a developing tooth. 


The assistance given by Mr, William M. Winn, biologic photographer, in the prepara- 
tion of photomicrographs is gratefully acknowledged. 
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UNPIGMENTED MELANOCARCINOMA OF THE GINGIVAE 


Report of Case 
Louis J. Loscauzo, B.A., D.D.S.,* Bronx, N. Y. 


ELANOBLASTS ean give rise to pigmented or unpigmented tumors. 

Views on the histogenesis of these cells differ somewhat and therefore 
various terms have been used to describe the malignant counterpart of a nevus. 
Some of these terms are melanoblastoma, melanoma, malignant melanoma, nevo- 
-arcinoma, melanoepithelioma, and melanocareinoma.' 

This tumor is rarely seen in the oral cavity. A report of 862 cases compiled 
by the Mixed Tumor Service of the Memorial Hospital for Cancer and Allied 
Diseases of New York City from 1917 to 1946 revealed its distribution on the 
gingivae as 0.6 per cent.? 


Case Report 


Past History.—A 67-year-old white retired railroad laborer was admitted to the 
neurological service of the Bronx VA Hospital with the complaint of severe unilateral head- 
aches of two years’ duration. This pain, which in the past six months had become progres- 
sively worse, was described as being in the right frontotemporal area and radiating to the 
right occipital region. The remaining neurological history was essentially negative. A 
provisional diagnosis of simple migraine had been made when the patient was referred to 
the dental service on consultation for generally poor oral hygiene and a tender mucosa on 
the crest of the lower ridge which bled occasionally. 


Present Illness.—The patient complained of dull, intermittent pain localized some- 
where in the anterior region of the mandible, with slight oozing on occasions, while eating. 
About eight months previously, he reported to his private dentist with what appeared to 
be a toothache in the same region. A right lateral incisor was extracted at that time. The 
pain, however, persisted toward the left side of the midline and subsequently the left 
central and lateral incisors and the left canine were extracted, apparently on the basis of 
a periodontal disease. 

Oral examination revealed that the remaining maxillary teeth were periodontally 
diseased and relatively free of caries. The posterior mandibular teeth presented a similar 
picture. The edentulous anterior alveolar ridge was slightly irregular in contour and only 
incompletely healed throughout, permitting a cotton swab to separate the rounded 
epithelized labial and lingual lips of what were once extraction sites (Fig. 1). Visible on 
close inspection was a granular, creeping, unpigmented surface which covered the edentulous 
area (Fig. 1). The mucosa was tender, and bled on slight probing. 

The oral mucous membranes appeared otherwise normal. Roentgenograms supported 
the generalized periodontal condition, but were negative in the lower edentulous areas. 
No cervical adenopathy could be palpated. 


*Chief of Oral Surgery Section, Veterans Administration Hospital, Bronx, New York. 
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Fig. 1.—Photograph showing 





Fig. 2.—Photomicrograph showing continuity of tumor with epidermis. (Magnification, x125; 
) 


reduced \%. 
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Because of the linear, extended nature of the lesion, multiple biopsies were performed 
in an attempt to diagnose or rule out malignant disease and also to determine the extent 
of the lesion. The sites chosen were the mesial aspect of the right canine, the midline of 
the alveolar ridge (labiolingually), and the medial aspect of the right first premolar. The 
texture of the tissue during operation was highly suggestive of malignant disease. 


Histopathologic Report—‘“The section is from mucous membrane and discloses a 
highly cellular tumor nodule occupying the area between the underlying muscle bundles 
and the overlying epidermis (Fig. 2). In one area in the center of the nodule, the epidermis 
is partially ulcerated. There are large areas of vacuolization within the tumor nodule 
beneath the ulceration, and in places the tumor appears to arise from or be continuous 


Fig. 3.—Photomicrograph demonstrating anaplastic nature of tumor cells. Note collection of 
eosinophils. (Magnification, 290; reduced 4% Laboratory accession No. 58897, 59198.) 


with the basal-cell layer. The tumor is composed of highly anaplastic cells which form a 
continuous uniform sheet. They are closely packed and are supported on a fine connective- 
tissue framework. The cytoplasmic outlines are relatively indistinct, but in places can be 
made out. The cytoplasm, in general, is finely granular and occasionally appears opaque 
and glassy. The nuclei vary from vesicular to small hyperchromatic types. Mitoses are 
seen occasionally. Tumor cells which are large and multinucleated are seen. No melanin 
pigment is noted. Scattered throughout the tumor nodule are a number of large foci of 
eosinophils (Fig. 3). Diagnosis: Melanocarcinoma.”3 

Treatment.—The patient was referred to the surgical service and thereupon was 
presented to the tumor board. A partial mandibulectomy in continuity with a left radical 
neck dissection was performed. The tumor was found to be fully contained within the 


specimen with no evidence of lymph node metastasis. 





UNPIGMENTED MELANOCARCINOMA OF GINGIVAE 


Volume I1 
Number 6 


Comment 
This ease illustrates the fact that malignant growth may be camouflaged 
so that it resembles clinically benign lesions. The removal of teeth for pain 
should relieve pain promptly. If not, biopsy and further evaluation are 
mandatory. 
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Endodontics 


SIGNIFICANCE OF FINDINGS FOLLOWING BIOPSY AND HISTOLOGIC 
STUDY OF 100 PERIAPICAL LESIONS 


F. T. Wars, Captain (DC) USN* 


HE practice of endodonties includes many different phases and types of 
operations. To determine whether or not two of these procedures—curettage 
and apicoectomy involving periapical lesions—are always warranted is the 
primary objective of this report. As it is not intended to discount entirely the 
importance of endodontic surgery, the following cases in which such surgery 
usually is indicated are noted : 
. When the root is perforated with an instrument near the apex. 
. When there is external resorption near the apex of the root. 
. When only one sitting is possible. 
. When the root is fractured in the apical third. 
. When the presence of a large number of accessory canals is 
apparent. 
. When a moth-eaten apex denoting progressive resorption exists. 
7. When broken-off root canal instruments are wedged in the apical 
third. 
. When teeth with extremely deflected apices offer themselves for 
treatment. 
9. When grossly overfilled root canals are present. 

10. When the operator is positive that the pathologie area is a cyst. 

It is my intent, with the aid of an oral pathologist and appropriate 
excerpts taken from the writings of others, to demonstrate that the majority 
of periapical lesions associated with nonvital teeth are not cystic and that most 
endodontie operations involving periapical pathosis are unnecessary. The 
latter is true especially if the area is of a granulomatous nature because, as 
stated by Sommer, Ostrander, and Crowley,’ it is a well-known fact that a 
periapical granuloma has within its structure the elements for healing and is 
essentially a defensive mechanism. Thus, when the cause of the granuloma 


The opinions or assertions contained herein are the private ones of the author and are not 
-to be construed as official or reflecting the views of the Navy Department or the Naval Service 


at large. 
*Head of Endodontic Section, U. S. Naval Training Center, Great Lakes, Illinois. 
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namely, contents of the unfilled or poorly filled root canal is removed and 
properly treated and filled, the vast majority of these cases will heal and 
recaleify without surgical intervention. The belief that operations have to be 
performed because infections remain in the periapical areas following successful 
root canal treatment also has been proved false. Hedman’s® study relative 
to the sterile condition of periapical lesions following the procurement of two 
consecutive negative cultures of the root canals proved experimentally that 
no residual infection remains in the areas. 

In the hundreds of eases in which endodontic treatment was completed 
on personnel at the Great Lakes Naval Training Center, periapical radiographs 
revealed many instances in which a radiolucent area existed at the apex of the 
nonvital tooth. The question naturally arose, first, as to whether the area was 
cystic, of a granulomatous nature, or of some other type of pathosis and, 
second, whether an apicoectomy or curettage was actually indicated. On the 
one hand, the element of time usually entered the picture and it was impractical 
to wait in order to observe whether or not the area resolved of its own accord. 
It was also found to be a waste of advice to instruct the patient to have a follow- 
up study performed later and the operation then undertaken if necessary. As a 
rule, the patient either forgot the instructions, was stationed where dental 
treatment was not readily available, or did not deem any further procedures 
necessary since the tooth was asymptomatic. On the other hand, there were 
the results of the study by Sommer, Ostrander, and Crowley’ in which 
they performed 170 root operations with subsequent biopsies. Their findings 


are shown in Table I. 


TABLE I. RELATIONSHIP OF S1zE oF LESION TO Biopsy DIAGNOSIS 





= 0 GRANULOMA | sap 5 OTHER 


| TOTAL NO. NO. } NO. | % 


SIZE OF LESIONS 





Small (under 4 mm. 
in any diameter) 15 12 13 
Medium (greater 
than 4 mm. but 
less than 8 mm.) 5 54 E 13 
Large (more than 
8 mm.) 
Not measured 


Total 4k eae 


69 90 8 2 
8 58 2 14 28 
va 11 6.4 9.6 








Our department, influenced by these findings, adhered to a conservative 
endodontie treatment of eases prior to February, 1957. At that time it was 
decided to carry on a study similar to the one that produced the results shown 
in Table I. 

This study was conducted in two stages on a total of 100 nonvital anterior 
teeth with periapical lesions. Root surgery was instituted only after attain- 
ment of two consecutive negative cultures and proper obturation. All surgically 
enucleated tissues were submitted to an oral pathologist* for histopathologic 


P *H. H. Scofield, Commander (DC) USN, Head of the Oral Pathology Section at the 
Naval Dental School, National Naval Medical Center, Bethesda, Maryland. 
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study. A diagnosis of ‘‘eyst’’ was determined histologically only in those cases 
which presented a central lumen lined by epithelium. Evidence of epithelial 
rests of Malassez, remnants of Hertwig’s sheath, in the section alone did not 
warrant the lesion being called a cyst. 


TABLE II. RELATIONSHIP OF S1zE OF LESION TO Biopsy DIAGNOSIS 











GRANULOMA 


SIZE OF LESIONS ToTraL | NO. | % | NO | % 
Small (under 4 mm. 
in any diameter) 
Medium (greater 
than 4 mm. but 
less than 8 mm.) 
Large (more than 
8 mm.) 6 
Total 32 64 ) E 10 


Nl cyst —si| OTHER 





NO. | % 








19 








The first fifty cases biopsied were those areas that it was felt certain were 
cystic. These were selected from 421 endodontically completed cases during 
a period of six months. The average age of the persons operated upon was 22 
years. The criteria used in making a diagnosis of ‘‘eyst’’ from the dental films 
were as follows: (1) the large size of the lesion, (2) the presence of a pathologie 
area with a radiolucent central zone, and (3) the appearance of an area of 
rarefaction limited by a continuous radiopaque border. Table II illustrates 
numerically and perecentage-wise the results of the fifty cases as reported by 
the oral pathologist. 


TABLE III, RELATIONSHIP OF Size OF LESION TO Biopsy DIAGNOSIS 


‘CYST ui 3 OTHER ae 


| ~ GRANULOMA _ __ OTHER 
SIZE OF LESIONS TOTAL | No. | % NO. | % NO. | % 
Small (under 4 mm. 

in any diameter) 14 12 86 
Medium (greater 

than 4 mm. but 

less than 8 mm.) 17 15 88 2 12 
Large (more than 

8 mm.) 19 15 21 

Total 50 42 84 14 
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In the second phase of this study it was decided to operate on fifty nonvital 
teeth having any type of pathologic lesion and to determine the percentage of 
eysts present by microscopic study of the tissue removed. These cases were 
gathered from 229 endodontically treated teeth over a period of four months. 
The average age of the patients in this series of cases treated and biopsied 
was 20 years. Procedures similar to those in the initial fifty cases were 
followed. Table III demonstrates the number of cysts and granulomas 
present, numerically, and pereentagewise, and the relative sizes of the lesions 
removed. 

The percentage of cysts found in the latter fifty cases was larger than that 
demonstrated by Sommer, Ostrander, and Crowley. It is thought that the 
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reason for the inerease can be attributed to the types of patients seen in a 
naval training station. Most of them have been exposed to little or no dental 
treatment and, consequently, have been bearers of cariously exposed or nonvital 
teeth, if present, of long standing. It is felt that possibly the ever-present 
epithelial rests in the area of the periapical lesions, especially those of long 
standing, eventually proliferate and contribute to the formation of a cyst. 

Despite the increase in the percentage of eysts in this study, the fact still 
remains that eysts do not occur as often as thought by many practitioners. 
Acting on this,premise, the dentist, especially one in private practice who is 
able to recall patients, would be justified in pursuing a conservative course in 
the treatment of periapical lesions. Reealling the patient periodically for 
roentgenographie checkups after completion of the root canal restoration would 
be the ideal procedure. If, after four to six months, the area had not shown 
some signs of resolving, it could be assumed then that the area was cystic and 
the endodontie surgery could be performed at that time. 


Conclusions 


1. This study further substantiates the belief that periapical lesions 
cannot be diagnosed as ‘‘eyst’’ by means of dental radiography alone. 

2. The majority of lesions observed at the apices of nonvital teeth in this 
study were of a granulomatous nature, rather than of a eystie nature. 

3. The dentist who employs accepted scientifie endodontic procedures and 
then routinely performs curettage or apicoectomy on nonvital teeth presenting 


periapical areas is performing root surgery unnecessarily in most instances. 

4. The conservative treatment of nonvital teeth with periapical lesions in 
those cases in which the patient can be routinely recalled is warranted in most 
instanees. 
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BONE REGENERATION FOLLOWING GRAFTS WITH POLYVINYL 
PLASTIC SPONGE 


Me.tvin H. AMuer, D.D.S., Percy L. JoHNson, Po.D., AND 
Gerrit BEVELANDER, Pu.D., New York, N. Y. 


HE replacement of excised or destroyed living tissue by grafts with foreign 

and synthetic substances has attracted attention for a considerable time. A 
variety of materials,° including precious metals, stainless steels, and such plastics 
as polyethylene, polyvinyl, and methyl methacrylate, have been used as trans- 
plants and grafts in the surgical reconstruction of tissues, structures, and or- 
gans. Foremost among their limitations, and common to all alloplastic mate- 
rials in widespread use, is their failure to become structurally and physiologically 
united with the surrounding living tissue. 

A sponge material, however, fabricated from polyvinyl plastic has been 
shown to obviate these difficulties in both animal and human experimentation. 
(irindlay and Clagett® incorporated polyvinyl] plastic sponge in the pleural cavity 
following pneumonectomy in order to prevent a mediastinal shift and thus to 
avoid overdistention of the remaining lung. A segment of the sponge, when 
inserted into the pleural cavity, became rapidly infiltrated by fluids and then 
by noninflammatory connective tissue and was virtually transformed into a 
fibrous mass of the same size and shape. Hurst and associates’ and Gale and 
associates* have also reported on the successful use of polyvinyl sponge in lung 
surgery as replacement following resection. 

Plastic sponge has been used in other areas. Grindlay and Waugh® have 
reported that large abdominal aneurysms have been re-enforced by polyvinyl 
plastic sponge. They also reported on successful implant procedures, including 
implantations in the subeutaneous regions, ear cartilage, breast, periosteum, and 
muscle. No inflammatory reaction of the tissues or deterioration of the plastic 
was noted after eighteen months. Benjamin and associates,? experimenting with 
polyvinyl sponge grafts on 10 to 20 kilogram dogs, used polyvinyl sponge as 
replacement for large and small arteries and veins, the common bile duct, 
esophagus, ureter, and trachea and also for closure of the thoracic and abdominal 
aortas and in closure of experimental interventricular defects. 


From the Department of Histology, New York University College of Dentistry, The Beth 
-Israel Hospital, and the Murray and Leonie Guggenheim Institute for Dental Research 
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Berman* fused polyvinyl sponge to metal implant pins. These pins were 
then inserted into animal and human bone while the plastic sponge remained 
in the subperiosteal region where it served as an intermediate substance between 
the metal casting and the living tissue. While this procedure was successful 
in animals, a foreign-body reaction occurred, in some instances, in human beings. 

In view of the general success reported when polyviny! plastic sponge was 
utilized in the various implantation procedures, and sinee no study has been 
made to ascertain its effect on bone repair or regeneration, we undertook the 
following study in which synthetic polyvinyl sponge was implanted into bone 
following the surgical removal of selected areas.’ 


Materials and Methods 


Adult albino rats, aged 350 days, were prepared for operation under ether 
anesthesia. The dorsal aspect of the femur bone was utilized in order to avoid 
interference with the ventrally placed femoral nerve and blood vessels. A 
diamond abrasive stone was used to prepare a trough in the bone approximately 
5 mm. long and 2 mm. wide, and extending into the marrow cavity for a depth 
of approximately 0.5 mm. Periosteum and bone were removed still further 
for a distance of 3 mm. in length, and 2 mm. in width as an extension at either 
end of the trough and to a depth of approximately 0.5 mm. 


sa eae 
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Fig. 1.—Diagrammatic representation of procedure used to graft sponge into the femur 
bone of rats. _A indicates the control in which no plastic was placed. 8B, Position of plastic 
sponge graft is indicated diagrammatically by longitudinal striations. 





In the preparation of these extensions, care was taken not to penetrate the 
marrow eavity (Fig. 1, B). A T-shaped section of autoclaved polyvinyl plastic 
sponge (Ivalon surgical sponge) was then inserted into the trough (plastic is 
indicated by longitudinal striations in Fig. 1, B). Gut sutures were then placed 
to encircle the cireumference of bone and sponge, in order to maintain the 
sponge in position, and were ligated with care to prevent constriction or undue 
pressure of the interstices within the sponge. For the sake of uniformity, the 
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right femurs were implanted with sponge plastic and the left femurs served 
as controls. Troughs were prepared in the controls in a manner similar to that 
described for the right femurs (Fig. 1, A). Although no plastic sponge was 
placed in the controls, gut sutures were ligated about the circumference. Ani- 
mals were sacrificed after one, four, twelve, and twenty-four weeks. Blocks of 
tissues containing the femur bone were removed, fixed in Bouin’s fluid, de- 
ealeified, sectioned, and stained with Papanicolaou’s stain adapted to paraffin 
sections.* A control section of polyvinyl sponge, before implantation into tissue, 
was stained by the Hotchkiss-MecMannus method. 


Observations 


Diagrammatic representations of the operative procedures are shown in 
Fig. 1, A (the control femur, in which no plastic was implanted into bone) and 
in Fig., 1, B (where a T-shaped section of plastic was placed, as described pre- 
viously). Topographical photomicrographs of the left and right femurs of the 
‘at four weeks following operation are illustrated in Figs. 6 and 7. The left 
femur shown in Fig. 6-is a control bone and no plastic was placed in the trough, 
which is indicated by the line A-C. (Compare this with the diagrammatic rep- 
resentation in Fig. 1, A.) It ean be seen that the trough still has a coneave, 
scalloped appearance, since the bone has not regenerated sufficiently in four 
weeks’ time to restore its original contour. The area marked B in Fig. 6 shows 
a section of the gut suture, as yet unresorbed. A right femur is indicated in 
Fig. 7; this bone was implanted with a T-shaped section of plastic sponge, in- 
dieated by the line A-D. (Compare this with the diagrammatic representation 
in Fig. 1, B.) The line A-B in Fig. 7 corresponds to the portion of the plastic 
placed directly into the trough, and the line B-D indicates one end of the T- 
shaped plastic which came into contact with the bone beyond the termination of 
the trough. At this portion of the bone, periosteum had been ground away but no 
contact with the marrow cavity was established. Where the plastic sponge was 
placed in the trough (indicated by the line A-B) and was continuous with the 


marrow cavity, infiltration of the plastic, including upper portions of the T, 


external to the original contour of the cortical plate of the femur (indicated 
by the line A-D) can be observed. 

A high-power photomicrograph of a section of polyvinyl plastic sponge 
before implantation into tissue is shown in Fig. 2. The sponge gives a marked 
Hotchkiss-MeMannus stain due to the presence of di-glycol groups. This stain- 
ing reaction persists despite extended washing. A study of this section reveals 
the interstices and matrix to be composed of contrasting ovoid shapes and sizes, 
with walls of the lacunae varying in degrees of thickness. The sponge lacunae 
are interconnected. 

The results of implanting bone with polyvinyl sponge for one week are 
illustrated in Figs. 3, 4, and 5. The sponge implants have become markedly 
infiltrated with ground substance, and osteogenetic tissue and resorption of 
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Fig. 2—High-power photomicrograph of polyvinyl plastic sponge before implantation 
into tissue. Stained by the Hotchkiss-McMannus method. 

Fig. 3.—Illustration of bone after implantation with plastic sponge for one week. Sponge 
material is shown being destroyed and resorbed through the action of large osteoclasts at A. 
Unresorbed sponge is labeled B. 

Fig. 4.—High-power illustration of bone after implantation with plastic sponge for one 
week. This photomicrograph shows pale areas of disintegrating sponge interrupted by well- 
organized masses of spindle-shaped, connective tissue cells and osteoclas's. 

Fig. 5.—High-power illustration of bone after implantation with sponge for one week. 
Bundles of collagenous fibers are shown at upper left-hand corner. A very large osteoclast is 
visible in the upper central portion of the figure and a small bone spicule has begun its 
development in the center of the large, light-staining plastic sponge occupying the central 
portion of the section. 
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the sponge can be observed. Fig. 3 shows sponge material being resorbed 
through the action of large osteoclasts, as shown at A in Fig. 3. The remaining, 
unresorbed sponge (at B in Fig. 3) can easily be identified by its numerous 
ovoid spaces infiltrated by cellular elements. 

Fig. 4, a slightly lower magnification than Fig. 3, shows pale areas of dis- 
integrating sponge interrupted by well-organized masses of spindle-shaped con- 
nective tissue cells, ground substance, and osteoclasts. In Fig. 5, upper left- 
hand corner, large bundles of collagenous fibers can be clearly seen; a large 
osteoclast is visible in the upper central portion of the figure, and a small bone 
spicule has begun its development in the center of the large light-staining 
plastic sponge area occupying the major central portion of the section. 

The reactions of bone to grafts with polyvinyl sponge after four weeks 
are illustrated in Figs. 8, 9, 10, 11, and 12. The sponge implants have become 
markedly infiltrated with bone trabeculae. Light-staining areas are the rem- 
nants of the plastic sponge, and the interstices are filled with young connective 
tissue cells. Osteogenic activity can be observed. Fig. 8, a higher magnification 
of the area at the base of the trough at B in Fig. 7, shows a structural attach- 
ment between a large dark-staining spicule of bone in the sponge material and 
the basie bone substance of the femur. Fig. 9, a higher magnification of the 
area at C in Fig. 7, shows sponge material which is heavily infiltrated with 
bone trabeculae even though this area is external to the original contour of the 
cortex of the femur. It can be observed, however, that there is no structural 
attachment between the basic bone of the femur and the bone trabeculae which 
has infiltrated the sponge. Figs. 10 and 12 represent regions of the graft area 
selected from bones in which the sponge had been implanted in physical contact 
with the marrow cavity for four weeks. Fig. 10 illustrates that extensive bone 
growth has oceurred during the test period, as in A, and that the sponge has 
been resorbed considerably, as at B. Fig. 11 is a high-power photomicrograph 
of the area at B in the primitive marrow cavity of the specimen shown in Fig. 
10. Intense osteoclastic activity, along with numerous marrow cells, can be seen 
in the field. In Fig. 12 structural attachment of the basic parent bone sub- 
stance at A to the bone developing within the sponge matrix, as at B, can be 
observed. Remnants of the sponge, as at C, as well as numerous osteoblasts 
and osteoclasts, can likewise be seen. A row of osteoblasts can be seen lining 
the periphery of the bone spicule immediately to the left of C. 

The reaction of bone to implants with polyvinyl plastic sponge after twelve 
weeks is illustrated in Fig. 13. Small areas consisting of the remnants of the 
original plastic sponge can be seen embedded in the bone matrix. These sponge 
remnants represent approximately 15 per cent of the original amount of sponge 
implanted. The bone trabecuiae which first infiltrated the sponge, as seen in 
other figures, have here been rebuilt into a compact bone in which a Haversian 
system can be observed. No obvious osteoclastic or osteoblastic activity is dis- 
eernible in this section. 
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Topographical photomicrograph of a left femur bone four weeks following 


bone served as a control, and no plastic graft was placed in the trough, 


has a concave appearance (A-C). A cross section of a gut suture placed at time 


and still unresorbed is shown at B. 


Topographical photomicrograph of a right femur bone after implantation with a 


Low-power 


line B-D indicates end portion of T-shaped plastic. 


of plastic sponge for four weeks. Line A-B indicates area where trough 


photomicrograph of center of trough corresponding to area at B in 
dark-staining bone spicule attached to basic bone substance of femur. 


Low-power photomicrograph of area indicated by C in Fig. 7. Bone trabeculae 


g. 
obse rved infiltrating sponge, 


but no structural attachment can be noted with the parent 


infiltrating sponge in this section is external to the original contour of the femur 
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Fig. 10.—Region of the graft area selected from bones in which the sponge has been 
implanted in physical contact with the marrow cavity for four weeks. Extensive bone growth 
has occurred during the test period, at A, and considerable resorption has occurred, at B 

Fig. 11.—High-power photomicrograph of the area at B in the primitive marrow cavity 
of the specimen shown in Fig 10. Large osteoclasts along with numerous marrow cells can be 
observed. 

Fig. 12.—Region of graft area from bones implanted with sponge in physical contact with 
marrow cavity for four weeks. Structural attachment of the basic, parent bone substance at 
A to the bone developing within the sponge matrix at B can be observed. Remnants of the 
sponge, at C, and numerous osteoblasts and osteoclasts are present. A row of osteoblasts 
can be observed lining the periphery of the bone spicule immediately to the left of C. 

Fig. 13.—Photomicrograph of bone implanted with plastic sponge for twelve weeks. Note 
compact bone structure with Haversian canals and islands of disintegrated sponge merging 
into the bone structure at their periphery. 





Volume 11 BONE REGENERATION FOLLOWING PLASTIC SPONGE GRAFTS 661 


Number 6 


Summary 


A study has been made of the reaction of bone to the implantation of 
polyviny! plastie sponge. Where contact was established between the sponge 
and the marrow eavity, a structural attachment resulted between the parent 
basic bone substance and the new bone which infiltrated the sponge. This did 
not oceur where the sponge was merely in contact with the freshly ground 
cortical surface of the bone devoid of periosteum. 

Histologic observations showed that the lattice-like spaces within the sponge 
matrix beeame filled with connective tissue elements, ground substance, osteo- 
genie tissue, and, finally, calcified spicules. No foreign-body reaction was in- 
duced in the bone. While the results obtained by others have shown that poly- 
vinyl sponge is not resorbed following implantation into various tissues, our 
studies in bone produced different results. We observed osteoclastic activity 
about the interstices in the sponge and consequent resorption followed by grad- 
ual replacement of the sponge material with bone. We noted that twelve weeks 
following implantation the trabeculae were, for the most part, rebuilt into com- 
pact bone with Haversian systems, except for small unealcified areas of plastic 
sponge which were incorporated into the bone matrix. In areas where the 
sponge remained, there was a singular absence of osteogenic activity. These 
areas constituted approximately 15 per cent of the original sponge implanted 
twelve weeks previously, and no discernible difference could be noted in sections 
prepared from grafts left in situ for longer intervals of up to twenty-four 
weeks’ duration. 

The preliminary observations made in this study further indicated that the 
use of polyvinyl plastie sponge grafts, as described, appeared to enable regula- 
tion of the direction of normal bone to grow and regenerate beyond the original 
contours of the bone studied. 
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Oral Anatomy and Histology 


ELECTRON MICROSCOPY OF THE EPITHELIAL LINING 
OF THE HUMAN ORAL MUCOSA 


Reipar F. Soannags, D.M.D., Pu.D., AND JoHN T. AvBrIGHT, D.D.S., 
Boston, Mass. 


HE process of keratinization and desquamation is of fundamental signif- 

icance to a whole spectrum of oral health problems. In the broadest sense, 
it is the behavior of cells derived from the oral epithelium which, through 
various stages of differentiation, initiate the development of the teeth, elab- 
orate the matrix of the dental enamel, and originate and maintain the so-called 
epithelial attachment. In addition, the squamous epithelial lining, through 
partial keratinization and total desquamation, provides a lifelong cycle of 
structural and metabolic events fundamental to the maintenance of health in 
oral mucous membrane and gingiva. These tissues are subject to far-reaching 
changes in a variety of oral diseases of infectious, traumatic, and metabolic 
origin and manifest themselves in the nature of inflammation, atrophy, hyper- 
trophy, and neoplasm. 

Until recently our knowledge of the structure of oral mucosa has been 
derived largely from optical microscopy of sections and smears. Recently we 
have attempted to gain an insight in the ultrastructural morphology of the 
oral mucous membrane in intact newborn animals,’ as well as the electron 
microscopic pathology associated with abnormal desquamation.® The present 
study is a preliminary report on the fine structure of the squamous epithelial 
lining of the oral cavity of the young human adult. Our primary object has 
been to explore the superficial layers involved in ecornification and desquama- 
tion. 

Procedures 


The material presented here originated from the mucous membrane of the 
cheeks of adult males in whom no inflammatory, atrophic, or hypertrophic 
changes could be seen grossly or in biopsy specimens examined by routine 
microscopic methods. Two procedures were employed for removal of the 
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tissue. In the beginning, specimens were obtained under local anesthesia by 
dissection of a pie-shaped biopsy specimen including both epithelium and 
underlying connective tissue. However, this standard method proved to have 
several disadvantages. In the first place, because of inconsistent orientation 
of the specimens, this procedure was time-consuming. Second, the problems 
of fixation for electron microscopic studies required secondary handling in 
order to reduce the tissue to the small dimensions required for appropriate 
fixation with the nonpenetrating osmic acid. Third, it seemed desirable to 
dispense with the local anesthesia if at all possible. 

We have developed, therefore, a new method for epithelial biopsy of the 
oral mucosa which may be defined as intermediary between conventional biopsy 
techniques and the smear technique of Papanicolaou.’ A thin disk with a 
central hole a few millimeters in diameter is pressed lightly against the cheek, 
so that the epithelium becomes slightly elevated through the perforation. A 
thin razor blade placed in a miniature vibrator or moved sideways by hand on 
a level with the surface of the disk will then remove several layers of epithelial 
cells, the thickness and circumference of which are determined by the diameter 
of the protective disk and the pressure exerted. As long as the depth of the 
eut does not reach the lamina propria, little or no discomfort is entailed. 
Furthermore, the thin layer of epithelium can be more adequately fixed im- 
mediately and is still large enough in circumference to be divided into two or 
more parts without serious problems of orientation. The small segments of 
epithelium were placed in isotonic, buffered, cold 1 per cent osmium tetroxide 
solution for periods ranging from fifteen minutes to two hours. For compara- 
tive purposes, and with a view to determining natural electron density versus 
osmium-bound tissue density (see below), similar pieces of tissue were fixed 
in 5 per cent neutral formalin prior to further treatment as below. 

Following fixation, the specimens were washed for ten minutes in isotonic 
sodium chloride and dehydrated in a conventional manner through various 
concentrations of ethyl aleohol, transferred to equal proportions of absolute 
aleohol and n-butylmethacrylate monomer for two hours, and brought through 
pure monomer solution, three changes from one-half to two hours each. 
Finally, the specimens were transferred to a solution of monomer with 1 per 
cent catalyst (Lupereo CDB), transferred after one hour to a new solution of 
the same type, and polymerized at 50° C. The hardened blocks were sectioned 
with the Servall mechanically controlled microtome. The sections were 
placed on formvar sereens and examined in the R.C.A. EMU-3 electron micro- 
scope. (In the course of this study, the R.C.A. EMU 3-A electron microscope 
with which our earlier work was conducted was replaced with the R.C.A. 
EMU 3-B.) 

Observations 


Oral squamous epithelium undergoing the cycle of keratinization and 
desquamation exhibits a number of ultrastructural characteristics in the inter- 
cellular relationships, as well as intracellular configurations, changes which 
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would not be suspected from optical microscopy. The inferior cell mem- 
branes surrounding the cytoplasm of the basal cells appear to be the only 
ultrastructure of a coherent nature which separates the epithelium from the 
lamina propria. In other words, at the electron microscopic level of observa- 
tion, the basal cells are not bordered from the underlying connective tissue by 
anything that can be characterized as a structural unit referred to as basement 
membrane in optical microscopy. The underlying capillaries, tissue fluid, and 
ground substance of the mesenchymal tissues thus appear to be in quite close 
and free contact with the epithelial cells, 

In the deeper cell region the nucleoli are distinct, the nuclei are rounded, 
and the cell membranes are quite smooth (Figs. 1 and 2), that is, devoid of 
the marked indentations which we were to note in the more superficial layers. 
In view of the relative roundness of these cells, there arise somewhat triangular 
intercellular spaces, the so-called edge canals. These are sometimes found to 
contain a relatively dense amorphous substance which appears to have either a 
somewhat higher protein content or a more osmiophilie component than the 
ground substance of the underlying connective tissue. Where the cells are in 
closer contact with each other, one does not gain the impression that they are 
connected by intercellular bridges. As pointed out elsewhere,’ it would appear 
more appropriate, at the ultrastructural level, to refer to these features as con- 
tact points between minute protrusions from the cell membranes. It is believed 
that the apparent ‘‘bridging’’ is due to the very close contact which, in optical 
microscopy, leads to the impression of direct continuity.* 

As one moves from the deeper cell layers to the intermediary and super- 
ficial epithelial cells, there appear several distinct changes in the ultrastrue- 
tural morphology of the nuclei, nucleoli, cytoplasm, and cell membranes and in 
their interrelationships to each other. 

In contrast to the basal cells, which have quite regularly shaped round to 
oval nuclei and nucleoli, it was found in the central and peripheral squamous 
cells that the nuclei became folded along the periphery and that the nucleoli 
tended to become fragmented (Figs. 3 and 4). The nucleolar satellites ap- 
peared to migrate to positions near the nuclear membrane. Adjacent to the 
nuclear membrane, and sometimes almost enclosed between the nuclear projec- 
tions, dense particles could be detected. In the peripheral cell layers prior 
to desquamation, such particles became increasingly dense. In this respect, 
these particles resembled the keratohyaline granules previously observed by 
electron microscopy of more highly keratinized mucous membrane.’ Yet it 
was apparent that the less conspicuous nature of the keratohyaline granules 
in normal mucous membrane of the human mouth, as known from optical 
microscopy, is primarily due to the fact that the keratohyaline granules seemed 
to be much smaller in our human oral biopsies than in lower animals. 

As the keratohyaline granules developed, there were other characteristic 
changes in the cytoplasm. Whereas the basal cells exhibited a relatively dense 
* *For comparison with the ultrastructure of epidermis, the reader is referred to a recent 


study on the dermoepithelial junction and basal-cell layer of skin (Setby, C. C.: J. Biophys. 
& Biochem. Cytol. 1: 429-444, 1955). 
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ig. 1.—Squamous cell from deeper layer of human oral epithelium, fixed in formalin to 
show inherent electron density. (Magnification, x8,000; reduced Yo.) 


Minute granules adjacent to 


Fig. 2.—Higher magnification of section shown in Fig. 1. 
(Magnification, «13,000; 


nuclear membrane presumed to be incipient keratohyaline formation. 
reduced Vo.) 

Fig. 3.—Cell from intermediate epithelial layer showing extreme foldings in the nuclear 
surface, nucleolar satellites, and highly electron-dense keratohyaline granules in the cytoplasm. 
(Magnification, «8,000; reduced po.) 

Fig. 4.—Higher magnification of nuclear surface showing a nucleolar fragment, small 
dense granules between the nucleolar projections, and several small membranous structures 
in the cytoplasm presumed to be altered mitochondria. (Magnification, 13,200; reduced Yo.) 





SOGNNAES AND ALBRIGHT O. S., O. M., & O. P. 
June, 1958 


Fig. 5.—Aggregation of various cytoplasmic elements into circumscribed complexes con- 
taining recognizable mitochondria, vesicular bodies with dense edges the size and shape of 
mitochondria and containing small granules of various sizes, and spherical bodies of moderate 
density presumed to be keratohyaline granules. (Magnification, 13,000; reduced po.) 

Fig. 6.—Higher magnification of a cytoplasmic complex with beginning keratohyaline 
formation. (Magnification, x22,500; reduced Yo.) 

" Fig. 7.—Distinct high-density keratohyaline granules scattered among remnants of mito- 
ehondria. (Magnification, x13,160; reduced Yo.) 

Fig. 8.—Higher magnification of the high-density keratohyaline granules clearly identifi- 
able as structures separate from the mitochondrial remnants. (Magnification, x22,200; reduced 
Yo.) 
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cytoplasmic background and an abundance of mitochondria, this background 
density of the cytoplasm decreased in the more superficial cells of the mucosa. 
At the same time, there was a gradual aggregation of various cytoplasmic 
elements into fairly cireumseribed complexes (Figs. 5, 6, 7, and 8). Within 
these complexes, mitochondria could be recognized (Fig. 6), but they had 
undergone certain changes from their normal appearance in the basal-cell 
layers. There appeared vesicular elements, believed to represent mitochondria, 
within which small granules could be observed (Fig. 6). Occasionally, one 
could detect spherical bodies smaller than the mitochondria, seemingly sur- 
rounded by a double membrane and containing a relatively dense material 
believed to be identifiable as keratohyaline granules, and very dense small 
eytoplasmie particles which were clumped closely around the above structures 
(Figs. 7 and 8). 

Some additional observations were made with respect to formation of 
these eytoplasmie complexes. Occasionally, small isolated dense bodies could 
be seen next to the nuclear membrane of deeper cells, perhaps suggesting an 
origin independent of the complexes (Fig. 2). Complete organization of the 
several elements of the complexes were most closely related to one another 
spatially in the uppermost cell layers. Even here, however, the complexes 
were generally oriented around the nucleus or strung out from both poles of 
the nucleus in an elongated cell (Figs. 3 and 5). Seemingly isolated cyto- 
plasmie complexes could be found where the sections were cut below or above 
the nucleus (Fig. 6). 

Normal mitochondria were increasingly hard to find in the uppermost 
epithelial cell layers as compared with cells lower down in the mucosa. It 
seemed possible that at least some of the dense-edged vesicles in cytoplasm of 
upper cell layers were mitochondrial in origin. However, the presence of 
bona fide keratohyaline granules was suggested by a much greater electron 
density than any other cell struetures, much denser than mitochondrial bodies 
(Figs. 7, 8, 9; and 10), and even denser than nucleoli. Moreover, we were able 
to show that this high electron density of the keratohyaline granules could be 
demonstrated in formalin-fixed specimens. In other words, there appeared to 
be a genuine electron-dense substance within the keratohyaline granules, and 
not merely an osmiophiliec component.* 

In the subsequent events of the epithelial life eycle—those preceding 
desquamation of the oral epithelium—the most conspicuous ultrastructural 
changes were associated with the appearance of the cell membranes. As the 
cells approached this stage, there was a very dramatic increase in the total 
cell surface. This resulted from the appearance of fingerlike projections of 
the cell membrane. To begin with, the protrusions were fairly narrow, sug- 
gesting a ribbonlike elevation and interdigitation between similar fingers or 
ribbons extending from adjacent cells. In the intermediary cell layers could 
microtncinerates poutious of hema okin Were shows ts cmtgio a metas ioeent mae hein 


eer layer (Opdyke, D. L.: Keratohyalin Granules, Ph.D. thesis, Washington University, 
St. Louis, 1952). 
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Fig. 9.—Persistence of mitochondrial remnants in superficial cells with high-density 
minute keratohyaline granules at extreme left and right. (Magnification, 6,400; reduced po.) 

Fig. 10.—Numerous keratohyaline granules of various dimensions within the superficial 
cell layer. (Magnification, 13,200; reduced 140.) 

Fig. 11.—Intimately interdigitating cell projections within intermediary cell layers held 
together by a dense*cementing substance. (Magnification, <8,000; reduced Mo.) 

Figs. 12 and 13.—Separation of superficial cells showing projections of cytoplasmic exten- 
sions in two planes (see islands between the cells in Fig. 13) and apparent absence of 
intercellular ground substance. (Magnification, 13,160; reduced 1.) 
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Fig. 14.—Oblique cut between superficial cells showing the depth of penetration of the 
finger-like projections into adjacent cells as indicated by the cross-cut circular areas. (Mag- 
nification, «13,200; reduced Vo.) 

Fi 15 to 17.—Appearance of the superficial desquamating cells showing persistence of 
keratohyaline granules (Fig. 15), highly developed fibrillar material in the peripheral cytoplasm 
(Figs. 16 and 17), and relative absence of intercellular material at time of desquamation, 
(Magnification, x13,200; reduced 49.) 
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be found an intimate contact between these interdigitating projections, sug- 
gesting that the cells were firmly cemented together (Fig. 11). In the more 
peripheral cell layers, our specimens were more likely to show various degrees 
of separation between the interdigitating projections (Figs. 12, 13, and 14). 
Furthermore, the projections of the superficial-cell membranes appeared to 
assume more clublike appearances (Figs. 15, 16, and 17). Depending on see- 
tion direction, a variety of intercellular relationships would come into view, 
indicating deep protrusion of the cell projections into adjacent cells (Fig. 14). 
In these superficial regions, the amorphous substance between the cells appeared 
to diminish, whereas the fibrillar elements within the cells became more con- 
spicuous (Fig. 17). 
Discussion 


Certain aspects of the foregoing observations warrant further comments, 
especially those pertaining to the origin and nature of the keratohyaline 
granules (the keratinization process) and to the relationship between the 
peripheral membranes of cells about to be shed from the surface of the oral 
mucosa (the desquamation process). 

The electron microscopic magnification made it quite evident that the 
dense cytoplasmic particles identified as keratohyaline granules are present in 
human oral epithelium even in regions which, in the conventional histologic 
sense, are undergoing very limited or no cornification. Because most of these 
granules in the human specimens studied by us were only a fraction of a 
micron in diameter, it is obvious that they would not have been readily seen 
in ordinary optical microscopy. From previous electron microscopic studies 
of the more highly cornified oral mucosa of lower animals,’ where the kerato- 
hyaline granules assume a much larger size, we have suggested that there is a 
conspicuous coincidence and possible relationship between the nuclear fold- 
ings, nucleolar fragmentation and satellite formation, and the development 
of the dense granules in the adjacent cytoplasm. In the present study, we 
have demonstrated a similar sequence of events in human oral epithelium. 
The additional observation has been made that this high electron density is 
not entirely dependent upon an osmiophilic component alone, but is inherent 
in chemical or physical properties of the granules. One wonders, indeed, 
whether some unidentified electron-absorbing elements, possibly in the nature 
of trace minerals, may be associated with these structures. To date, we have 
not succeeded in obtaining a selective field of electron diffraction patterns to 
support this view, but this would not rule out some amorphous mineral com- 
binations. 

The origin and nature of the organic elements of the keratohyaline 
granules are not generally agreed upon. Earlier concepts, based on optical 
histology, have been reviewed elsewhere with reference to both skin® and oral 
mucosa." The nuclear chromatin was early suspected as the antecedent of the 
granules because of the extreme basophilia of the keratohyaline granules and 
thé nuclear alterations accompanying their formation. In view of this alleged 





Volume 11 EPITHELIAL LINING OF HUMAN ORAL MUCOSA 671 


Number 6 


origin, the granules have been thought to be rich in desoxyribonucleoprotein. 
This concept has been retained as the generally accepted one in some of the 
most recent texts.? 

On the other hand, newer techniques have led to other possibilities. For 
example, it is of interest to note that Caspersson,? using ultraviolet light ab- 
sorption tests, found a high concentration of ribonucleotides in the cytoplasm 
of cells from the stratum granulosum. Leuchtenberger and Lund‘ concluded 
from histochemical studies that there was little difference between the 
Malpighian layer and the stratum granulosum of epidermis with respect to the 
presence of cytoplasmic ribonucleoprotein. They inferred that this contra- 
dieted the concept of a chromatin origin and a desoxyribonucleoprotein nature 
of the keratohyaline granules. 

These two latter observations could be interpreted to suggest that the 
keratohyaline granules originate from the condensation of the microsome frac- 
tion (for example, cytoplasmic RNA). Another cytoplasmic origin has been 
suggested by Sheldon and Zetterquist,° who recently examined the electron 
microscopic appearance of corneal epithelium of mice deficient in vitamin A. 
With respect to origin of the keratohyaline granules, they associated these 
granules with the accumulation of a dense substance within mitochondria be- 
lieved to suffer from an altered metabolism. However, they also noted, as we 
have done,’ that ‘‘where these granules first appear they are seen most often 
at the periphery of the nucleus.’’ 

In our present study, we have noted that mitochondria can be seen which 
somewhat resemble those observed by Sheldon and Zetterquist in keratinizing 
corneal epithelium, that is, mitochondria whose internal membranes or cristae 
are disrupted and instead contain small dense bodies within their lumen. 
However, no bodies approaching the size of the free keratohyaline granules 
have been seen within mitochondria in our normal human cheek material. 
Also, we have seen granules entirely isolated from mitochondria, and it may 
be a coincidence that some keratohyaline granules sometimes are seemingly 
attached to the vesicular remnants of mitochondria. Furthermore, it may be 
significant that the eytoplasmic complexes composed of the transparent 
mitochondria and the dense granules do appear in close juxtaposition to the 
nuclear membrane. At this stage, the nucleus has been found to develop ex- 
treme surface foldings while the nucleoli undergo fragmentation and migra- 
tion of its satellites to the nuclear surface. Since the nucleoli are known to 
be characterized by a high RNA activity, it seems possible that these nucleoli, 
rather than the nuclear chromatin and the cytoplasmic mitochondria, may con- 
tribute to the origin and a high RNA content of the keratohyaline granules. 

With respect to the desquamation mechanism, we have noted marked 
alterations in the intercellular relationship of the superficial epithelial cells. 
Since these cells are so near the surface, it would not seem reasonable to 
attribute the greater separation between the peripheral cells or the lack of 
amorphous organic material between them merely to a less favorable fixation 
of our specimen. Perhaps this behavior is of physiologic significance in that 
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the apparent dissolution of the cementing substance and partial separation of 
the interdigitating projections illustrate the beginning of the normal desquama- 
tion mechanism. Presumably, some enzymatic breakdown of the amorphous 
cement substance could be contributed even from external salivary enzymes 
penetrating between the superficial cells. 

It is interesting to speculate as to whether or not the cell prolongations, 
which in our specimens appear to interlock in a pattern analogous to a jigsaw 
puzzle, represent a snapshot of what actually would be a moving picture in the 
living animal or whether in reality we are dealing with a firmly interlocked 
system. In any ease, it is noteworthy that as the maturing cells lose much 
of their internal machinery, as indicated by the reduction and vesiculation of 
mitochondria, there appeared to be a parallel increase in the total surface of 
the peripheral cell membrane. One wonders whether or not the interdigita- 
tions of the cell membrane, in addition to their apparent physical significance, 
might also be of metabolic importance because of the greatly enlarged total 
surface presented to the external environment. This situation, coupled with 
the persistence of a relatively high RNA content of the superficial granular 
cell layers, points to relatively higher metabolie activity than generally as- 
sumed from early literature on this subject. 

It will be recalled that Waldeyer’s’® classic studies of the histogenesis of 
cornifying epithelial derivatives led to the view that the cornification process 
is one of cellular destruction and death, the prominence of the keratohyaline 
granules being considered a landmark of degeneration of the epithelial cells. 

The present observations, taken together with histochemical studies re- 
ported elsewhere,'® appear to be more compatible with the view that the 
cornification process is one of relatively high metabolic activity. 

Thus, by histochemical studies of lamprey ‘‘teeth,’’ we have noted an 
intense sulfhydryl reaction in the cytoplasm and a marked alkaline phos- 
phatase reaction in the nuclei of squamous epithelial cells undergoing intensive 
cornification in this lower animal. Following this process, there was a notice- 
able inerease in the disulfide bond reaction and in birefringence, suggesting the 
elaboration of oriented protein fibers. We have examined pathologie condi- 
tions with similar methods. In premature desquamation (that is, desquamative 
stomatitis), despite abundant sulfhydryl-reactive precursors, we have noted a 
failure in the disulfide bond reaction. On the other hand, in leukoplakia, 
where the cornified cells fail to desquamate, the sulfhydryl reaction and the 
glycogen concentration appear to be diminished within the oral epithelium. 
In other words, the normal cornification and desquamation processes appear 
to be accompanied not by degeneration but by high metabolic activity, whereas 
the abnormal piling up of cornified cells in precancerous lesions may be asso- 
ciated with cellular degeneration, failure in the re-formation of keratin pre- 
cursors, and hence discontinuity of the normal metabolic replacement eycle. 


Summary 


Electron microscopic observations have been made on the squamous epithe- 
lium lining of human oral mucosa with a view to exploring the ultrastructural 





Volome ul EPITHELIAL LINING OF HUMAN ORAL MUCOSA 673 
enber 6 

changes associated with the partial keratinization and the total desquamation 
processes characteristic of this tissue. The keratohyaline granules appear to 
possess an inherent electron density demonstrable not only in osmium-fixed 
material but also in formalin-fixed material. These granules are widely scattered 
through the eytoplasm of normal epithelial cells from the intermediary and 
superficial layers of human oral epithelium. This is true even though the 
epithelium may not be classified as keratinized from a convenitonal optical 
mierosecopie point of view, under which the dimensions of these granules tend 
to be too small to, be readily detectable. 

The keratohyaline granules appear to arise in association with (1) certain 
foldings of the nuclear membrane, (2) nucleolar fragmentations and formation 
of nucleolar satellites migrating to the nucleolar surface, and (3) the formation 
of eytoplasmie complexes in near proximity to the nuclei containing granules of 
various dimensions and mitochondrial fragments besides the high-density kerato- 
hyaline granules. The possible nucleolar contribution to the origin and to the 
organic nature of the keratohyaline granules has been discussed. The possible 
additional existence of some electron-dense mineral components in these granules 


has also been considered. 

In addition to these changes in the internal machinery of the keratinizing 
epithelium, certain ultrastructural changes in the peripheral cell membranes 
have been deseribed. These were characterized by a great increase in total cell 
surface and by the development of deep foldings of the cell membrane inter- 


digitating with grooves in adjacent cells. Finally, it was noted that, while the 
deeper cells appeared to be held together by a relatively dense cementing sub- 
stanee, the superficial cells separated more readily and had little or no inter- 
cellular cementing substance between them. 
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Professional News Items 


American Academy of Periodontology 


The American Academy of Periodontology will hold its annual meeting at the Baker 


Hotel, Dallas, Texas, Nov. 6 to 8, 1958. 
This meeting is open to all members of the American Dental Association upon pay- 
ment of a modest registration fee. 
Howard A. Hartman, D.D.S. 
Chairman, Publicity Committee 
4187 Pearl Rd. 
Cleveland 9, Ohio 


1958 Mid-Continent Dental Congress 


The Congress will be held at the Chase-Park Plaza Hotel, St. Louis, Missouri, Oct. 


12 to 15, 1958. All members of the American Dental Association are invited to this 


rapidly growing regional dental meeting. 
For further information, contact the St. Louis Dental Society, 8013 Maryland Ave., 


St. Louis 5, Missouri. - 


Sixteenth French Congress of Stomatology 
The Congress will be held in Paris, France, during the first two weeks of October, 
The president of the Congress is Professor Etienne Cadenat (Toulouse) and the 
ary-general is Dr. Roger Bataille, 43 rue de la Chaussee d’Antin, Paris. 
The following subjects will be discussed: 


1959. 

secret 
Traumatic Lesions of the Face Caused by Road Accidents. Maronneaud, Peri, 
Crepy, and Lachard. 

Manifestations of Allergy in Stomatology. 


Laufer. 
The Height of the Lower Part of the Face in Orthodontics, or Operative Den- 


tistry. Cadenat, Lagarrigue, and H. Soulet. 

Traumatic Injury of the Upper Incisives. Grzide, Bouyssou, Clauzade, and 
Peyre. 

For further information, please write to the secretary-general. 


R. Bataille, J. Grignon, and J. 


Temple University School of Dentistry 
Applications are now being accepted for the position of Research Fellow and Clini- 
cal Instructor in the Department of Endodontia at the Temple University School of 


Dentistry in Philadelphia. 

The position offers the applicant an opportunity to pursue research projects related 
to endodontics, while at the same time instructing students in clinical endodontic tech- 
niques. 

Remuneration is $4,200.00 a year. The applicant should be available Aug. 1, 1958. 

Applicants should send information as to background, interest, and clinical experi- 
ence to Dr. Leonard Parris, Temple University School of Dentistry, Broad Street above 
Allegheny Ave., Philadelphia 40, Pennsylvania, 
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Tufts University School of Dental Medicine 


The following postgraduate course is announced: 


DPG. 601. <A Special Participation Course in Periodontology. Oct. 6 to 10, 
1950. Dr. Irving Glickman and staff. Tuition, $150.00. Class limited to 
twelve. 

In this course emphasis is placed upon learning by clinical experience, in addition 
to lectures and demonstrations. Half the time is devoted to clinical sessions in which 
each participant treats patients under Dr. Glickman’s guidance. 

For further information and application, write to Director of Graduate and Post- 
graduate Studies, ‘Tufts University School of Dental Medicine, 136 Harrison Ave., Bos- 


ton, Massachusetts. 


Fifth National Dental Congress 
Havana, Cuba 


The Fifth National Dental Congress will take place in Havana, Cuba, Nov. 14 to 17, 
1958. 
Although the Congress is of national scope, it has taken on an international aspect. 
A cordial invitation is extended to all oral surgeons of the United States to attend and 
participate. 
Claudio Funcia Cornell, Chairman 
Edificio 23YL 
Havana, Cuba. 


University of Washington 


The School of Dentistry has announced two advanced courses of study in periodontics 
and endodontics beginning in October, 1958. 

Both courses, eighteen months in length, lead to the degree of Master of Science in 
Dentistry. The courses are under the direction of Drs. Saul Schluger and John I. Ingle. 
Many of the subjects are taught conjointly with the School of Medicine. 

For further information, write Dr. Saul Schluger, Director of Graduate Dental Educa- 
tion, University of Washington School of Dentistry, Seattle 5, Washington. 


Residency Program at King County Hospital in Affiliation With the 
University of Washington School of Dentistry 


Each year one applicant will be selected and appointed to the King County Hospital 


for an oral surgery residency. 

A requirement for selection is one year spent in a graduate oral surgery school program 
or the equivalent. A candidate is chosen upon the written recommendation of the dean of 
his school of dentistry and upon the basis of his scholastic record, his scientific aptitude, 
clinical ability, and good moral character. All applications must be submitted prior to 
July 1, 1958. 

The successful applicant’s resident stipend will range from $125.00 to $145.00 a month 
plus board, room, and laundry. 

The scope of the Oral Surgery Residency Program encompasses training in general 
anesthesia, pathology, radiology, and clinics in oncology. 

Further information, program outline, and application forms can be obtained by writing 
to the General Superintendent, King County Hospital Unit #1, Seattle 4, Washington. 
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Reviews of New Books 


Reports of the XVth French Stomatologic Congress Held at Paris, Sept. 23-28, 
1957. 284 pages, paper bound; 100 illustrations. Paris, Masson & Cie. 
Price, fr. 2.000. 


The monograph contains the following subjects, to which the congress was 
devoted : 

1. The tumors of the jaws with a tendency to recur, excepting cancer, by 
M. Parant and J. Vigneul. The authors present the clinical picture of these 
neoplasms as well as the very important radiographic features. They take up 
in detail the diagnostic and therapeutic problems of ameloblastomas, myo- 
blastomas (giant-cell tumors). fibromas, chondromas, myxomas, angiomas, 
and eosinophilic granulomas. 


2. Gerontology and stomatology is presented by J. F. Laroche, A. Cartier, 
and R. Cayron of Paris. They first describe the anatomic, histologic, and 
physiologic changes of the aged and then take up the pathologie changes oc- 
curring in the tissues and organs of the mouth. The article closes with thera- 
peutic measures, including dentures for the aged patients. 
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In the aged, infections of soft tissue and bone, degenerative processes 
affecting the mucosa and tongue, allergies, tumors (including cancer), neural- 
gias, and neuritis of dental and nondental origin, as well as arthralgia, affee- 
tions of the salivary glands, such as xerostomia, and fractures, all present 
special problems. The span of life is constantly enlarging, and the aged patient 
takes on a more and more important role in our practice. As the authors state, 
the stomatologist should contribute to the welfare of the aged by showing an 
interest in gerontology. 

3. The treatment of children’s teeth by Jean Chatellier of Paris is of in- 
terest especially to the pedodontist. 

4. The bridges attached to live teeth by R. Thibault and R. Le Hughe of 
Paris concludes the collection. 

a Ss 


Cirugia Bucal. By Guillermo A. Ries Centeno. Fifth edition. Rio De Janeiro, 
Libreria “E] Ateneo” Editorial, 1957. Two volumes, 1,098 pages, 1,651 
illustrations. . 


This book contains the following parts: 


Part I. Surgical Anatomy of the Jaws, containing anatomy of the maxillary 
region with excellent illustrations, pp. 15 to 51; topography of the dental system 
(interesting variants of the inferior alveolar nerve are shown), pp. 51 to 71; and 
roentgen study of anatomie and pathologie conditions of the teeth and bone, 

72.7 12 
pp. 72-112. 

Part Il. Surgical Technique, divided into preoperative preparation, pp. 
113-115; surgical instruments and operating equipment, pp. 116-148; sterilization, 


pp. 149-152; and operative procedures, pp. 182-192. 

Part III. Anesthesia. This part deals with local (pp. 192-250) and inhala- 
tion (pp. 251-274) anesthesia. 

Part IV. Exodontia, without and with alveolectomy in the case of mal- 
formed teeth, impacted, and unerupted ones. This part is beautifully and 
abundantly illustrated, pp. 275-610. 

Part V. The treatment of Apical Foci takes up pp. 623-648. 

Part VI. Inflammation of the Jaws includes cellulitis and osteomyelitis, 
pp. 651-706. 

Part VII. Surgery for prosthetic and orthodontic patients, frenectomy, 
hypertrophies, and preparation of mouth for dentures by alveolectomy, pp. 
707-770. 

Part VIII. Oro-Antral fistulae, pp. 772-803. 

Part IX. Tumors of the bone, pp. 805-841; tumors of dental origin, adaman- 
tinomas, odontomas, cysts, and their treatment, pp. 848-1087. 


This interesting book contains original procedures as well as procedures 
credited to others and taken from both the European and the North American 
literature. The drawings depicting consecutive steps of techniques are excellent. 


K. H. T. 








Abstracts 
of Current Literature 


ORAL MEDICINE 


A New Tranquilizing Sovorific for Insomnia; the Value and Safety of Methapyrilene and 
Scopolamine in Combination. H. M. Feinblatt. J. Gerontol. 13: 48, January, 1958. 


In a clinical study of insomnia, a combination of methapyrilene hydrochloride with 
scopolamine hydrobromide compared favorably with phenobarbital. The preparation used 
was Sleep-Eze tablets, which contain methapyrilene hydrochloride, 25 mg., and scopola- 
mine hydrobromide, 0.125 mg. The dosage administered was two tablets a half hour 
before retiring. 

Satisfactory relief of insomnia over a period of three months was obtained in 88 
per cent of elderly patients, as compared with only 16 per cent of patients using a 
placebo. The medication reduced the time interval before falling asleep by an average 
of one hour and twenty minutes and provided an average gain in sleeping time of two 
hours and eighteen minutes, 

The study indicated that Sleep-Eze tablets provide an effective tranquilizing 
soporifie for the treatment of most cases of insomnia. Unlike phenobarbital, this medi- 
cation remains fully effective in the same dose, leaves no hangover, and is completely 
free from habituating effects. Only minor and occasional untoward actions were observed. 


Clinical and Blood Chemical Studies With Ascriptin, With Particular Reference to Head- 
aches and Arthritic Pains. T. M. Feinblatt, H. M. Feinblatt, E. A. Ferguson, Jr., 
A. H. Price, J. E. Healey, Jr., and W. Allison. New York State J. Med. 58: 697, 
March, 1958, 


As compared with aspirin, Ascriptin (aspirin buffered with magnesium aluminum 
hydroxide) produced a 160 per cent higher blood salicylate level in ten minutes, 250 per 
cent higher in twenty minutes, 264 per cent higher in thirty minutes, 134 per cent higher 
in one hour, and 60 per cent higher in twenty-four hours. As compared with aspirin buf- 
fered with a mixture of aluminum glycinate and magnesium carbonate, the Ascriptin 
blood salicylate levels were also higher at the above time intervals. 

In a clinical comparison, a single dose of Ascriptin relieved headaches in an average 
of nine minutes as compared to sixteen minutes for aspirin. Ascriptin relieved arthritic 
pains in an average of seventeen minutes; aspirin relieved such pains in twenty-five 
minutes. 

Aspirin caused gastric irritation in 20 per cent of cases. All of these patients 
took Ascriptin without discomfort, as did others with duodenal ulcer known to be sen- 
sitive to aspirin. 

Both Ascriptin and aspirin proved satisfactory for relief of headaches, arthritic 
pains, and joint immobility. In the clinical comparison, Ascriptin gave faster or greater 
relief to a larger percentage of patients for all three of these symptoms. 
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